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if) Voice mail, computer 
offer practical alpha 
paging 
Valerie J. McCool, Telescan 
Alphanumeric paging has been 
slow to win popularity in the 
United States, chiefly because it 
has been inconvenient for the 
caller to send a message. Voice 
mail and computer technologies 
deliver a convenient method. 


16 ‘Continuous’ vs. 
‘transient’ data: Why 
signaling requirements 
differ 
Frits P. Van Enk and Larry Bess, 
Sigtone 
Continuous data transfer may 
require digital signaling, but 
brief data messages used to sup- 
port voice communication may 
be served better by tone signal- 
ing that has higher sensitivity 
and reliability. 


~< Cellular antenna 
theory with the 
installer in mind 


Herb Blaese, Mobile Mark 
Installers who know some an- 


tenna theory are in a better po- | 


sition to select models, install 
antennas and troubleshoot their 
problems. 


56 Low-gain cellular 
antennas: When /ess is 
more 
Gershon Cooper, ORA 
Electronics 
As cell-site concentrations in- 
crease, the need for high-gain 
antennas on mobile units dimin- 
ishes. In fact, continued use of 
gain antennas may cause serv- 
ice interruptions. 
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E ditorial 


Station identification helps to resolve interference 


The most important element in 
resolving interference problems is sta- 
tion identification—call signs, in other 
words. 

Why doesn’t everyone use call signs? 
A combination of reasons, probably: 

(1) The radio users may never have 
been told what the call sign is. 

(2) If they have been told the call sign, 
they may not have been reminded to use 
it. The call sign may not be posted on 
the radio or the dashboard for easy 
reference. 

(3) The person in charge of the sys- 
tem may not think it is important to use 
the call sign or may not have the authori- 
ty to tell operators to use it. 

It is easier and faster to say “Unit one 
to unit two" than to say “KXX IIL unit 
one to unit two.” Shortcuts are natural. 
But FCC rules and good spectrum man- 
agement practice dictate that the call 
sign must be given at the beginning and 
end of a communication and at intervals 
if the communication is lengthy. 


Joe Friday 

Jack Webb, who produced Dragnet 
and Adam /2 for television, modeled his 
productions as closely to recommended 
police procedures as possible. We re- 
member seeing a production in which 
he, in character as Sgt. Joe Friday, de- 
livered a lengthy description of a crimi- 
nal suspect into a mobile two-way ra- 
dio microphone. He concluded his 
broadcast by giving a radio call sign! 

For whatever the reason, it is diffi- 
cult to persuade radio users that using 
call signs is important. Here is one ex- 
ample of how important it is: 


Sa a a ET 
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Signals from two or more radio 
transmitters can interact to produce 
a third, unwanted signal that causes 
interference. Neither transmitter 
alone is at fault, but when they op- 
erate simultaneously, interference re- 
sults. This type of interference is “in- 
termodulation interference,’ or 
“intermod.” It may involve an inter- 
action among more than two 
transmitters. 

With sufficient time and equip- 
ment, it may be possible to calculate 
and confirm the signal frequencies 
that result in intermod. With more 
time and equipment, it may be pos- 
sible to use radio direction-finding 
techniques to trace the signals to their 
sources, where filters or other 
devices may be applied to eliminate 
the problem. 


Somebody pays 

The investigation may be expen- 
sive. Somebody pays: the radio users, 
the service shop and, if the FCC is 
involved, all of us as taxpayers, for 
example. 

But if the signals include call 
signs, a period of monitoring may be 
all that is required to identify the 
users, their frequencies and equip- 
ment locations. The cost saving can 
be enormous, and the problem may 
be resolved much more quickly. 

Another technical problem that 
can cause interference is a ‘spurious 
emission,” or ‘‘spur.’”’ A spur is a sig- 
nal on an unintended frequency that 
emanates from a transmitter simul- 
taneously with a desired broadcast. 
It usually results from maladjustment 
of the equipment or a defective 
component. 

Tracing the source of a spur that 
causes interference may be as diffi- 
cult as tracing the source of inter- 
mod. Once again, if the operator of 
the transmitter uses a call sign, the 
source may be traced quickly 
through records. Normally a simple 
repair is all that is required to elimi- 
nate the spur. 


Automatic identification 

Many repeater system operators 
use automatic station identification 
equipment that transmits the system 


call sign in Morse code automatically 
at intervals. That is quite helpful, and 
the practice should be encouraged. 

System operators who do not use au- 
tomatic station identification should 
redouble their efforts to use call signs. 

Community repeater operators may 
be reluctant to ask their customers to use 
call signs, thinking the request would be 
too burdensome. But the payoff comes 
when interference strikes and an other- 
wise lengthy investigation might have to 
begin, not to mention the inconvenience 
the interference may cause those same 
customers in the meantime. 

Controlling interference seems to be 
a high priority with equipment dealers, 
repeater operators and major end-users. 
Yet some of these same people are reluc- 
tant to use their call] signs. 


Number one on the list 

We've asked a number of FCC field 
engineers what steps radio users can 
take to help to eliminate interference. 
Number one on every engineer's list is 
the use of call signs. 

(Number two, if you want to know, 
is the posting of copies of license docu- 
ments on all base station transmitters. 
Number three is the posting of the name 
and 24-hour telephone number of the 
site manager at the access point to trans- 
mitter sites.) 

Want to control interference? The first 
step is easy: Use call signs. 

—Don Bishop 
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ACSSB: 

The August “News” department in- 
cluded an item that summarizes an 
IEEE paper presented by L. Boucher 
and H.M. Hafez concerning interfer- 
ence in ACSSB systems. This paper 
concluded that lOkHz, rather than 
5kHz, channel spacing is more ap- 
propriate for ACSSB systems and that 
ACSSB systems cannot be operated be- 
tween 30kHz-spaced FM systems with- 
out degrading the FM _ systems’ 
performance. 

As an engineer who assisted in the de- 
velopment of ACSSB products at Side- 
band Technology (STI) and later at Aer- 
otron, I disagree with the conclusions 
presented in the summary. They give a 
distorted and disparaging view of this 
important technology. There are many 
thousands of ACSSB radios in daily op- 
eration in this country, Most, if not all, 
operate between FM assignments. It is 
my understanding that there have been 
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few reported incidents of interference 
caused by these ACSSB systems, in 
large part because frequency coordina- 
tion is required for all new systems in 
the ISOMHz-to-170MHz band. 

The authors’ conclusion that 10kHz 
channel spacing is more appropriate for 
ACSSB systems is based upon achiev- 
ing a disruptive adjacent channel pro- 
tection ratio of 70dB, equivalent to that 
measure for FM into FM at a 30kHz 
channel spacing. The disruptive adja- 
cent channel protection ratio for ACSSB 
into ACSSB was measured at only 40dB 
at a SkHz channel spacing and reached 
70dB at a 1OkHz channel spacing. The 
conclusion that IOkHz channel spacing 
is required for ACSSB systems is not 
supportable for several reasons. 

First, the ACSSB equipment used in 
the test was supplied to the Canadian 
Department of Communications by STI 
in early 1983. It is not representative of 
the adjacent channel performance of 
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current ACSSB equipment available 
from several manufacturers. The equip- 
ment tested was the first-generation de- 
sign. It did not incorporate the more lin- 
ear RF power amplifier introduced in 
1984 to improve the adjacent channel 
protection. 

The picture shown in Figure | on 
page 8 of a spectrum analyzer display 
from a 1984 measurement taken in 
“MAX HOLD” similar to the measure- 
ment taken by the IEEE paper's authors 
shows the emitted spectrum of an STI 
radio with the new power amplifier. The 
emissions in the center of the adjacent 
channel are approximately ISdB lower 
with the “new"’ 1984 power amplifier 
than the emissions measured with the 
authors’ equipment, shown in Figure 2 
of the IEEE paper and as Figure 2 on 
page 8 in this issue. 

If the authors had used ACSSB equip- 
ment made after 1983, they probably 
would have measured an adjacent chan- 
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Figure 1. A spectrum analyzer display from a 1984 measurement 
taken in ‘MAX HOLD' Is similar to the measurement taken by 
the IEEE paper's authors. This display, shown as an artist’s ren- 
dering, shows the emitted spectrum of an STI radio with the ‘new’ 
(1984) power amplifier. Emissions in the center of the adjacent 
channel are approximately 15dB lower with the ‘new’ power am- 
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plifier than the emissions measured with the authors’ equipment, 


shown in Figure 2. 


ne] protection ratio for S5kHz-spaced 
ACSSB equipment of 55dB, which is 
close to the 56dB-to-58dB disruptive 
protection ratios obtained with the new- 
er equipment during numerous tests at 
STI. 

(Editor’s note: The writer sent a pho- 
tocopy of the Figure 1 spectrum analyzer 
photograph. Photocopies of photo- 
graphs do not reproduce well with the 
process used to print the magazine, so 
an artist's rendering of the analyzer dis- 
play appears in Figure ] above.) 

Second, a review of the FCC Part 90 
Rules shows that the frequency spacing 
in the 1IS0MHz-to-I7OMHz band, where 
ACSSB equipment use is authorized, is 
ISkHz, not 30kHz, because of the avail- 
ability and widespread use of tertiary 
channel assignments. Therefore, it 
would be more appropriate to compare 
the adjacent channel protection of 
ACSSB equipment at 5kHz spacings to 
that of FM equipment at [SkHz, rather 
than 30kHz, spacings. Figure 7 in the 
IEEE paper shows the disruptive adja- 
cent channel protection for FM into FM 
at a 1SKHz spacing is only 25dB. 

Therefore, ACSSB equipment, at its 


FCC-authorized 5kHz spacing, provides 
adjacent channel protection that is 30dB 
better than that achieved by FM systems 
at the 1SkHz spacings used in this band. 
In practical terms, this means that 
ACSSB systems can be implemented 
with substantially smaller adjacent 
channel geographic separation distances 
than would be possible with 15kHz- 
spaced FM equipment. 

The conclusion that ACSSB systems 
cannot be operated in between 30kHz- 
spaced FM systems without degrading 
the FM systems’ performance is also 
flawed, for the same reason. Although 
the authors’ data show that an ACSSB 
transmitter spaced ISkHz from an FM 
system produces 25dB more interfer- 
ence to the FM receiver than an FM 
transmitter does at 30kHz spacing, the 
data show that an ACSSB transmitter 
spaced 15kHz from an FM system 
produces 274B /ess interference to the 
FM receiver than does an FM transmit- 
ter at the same I5kHz spacing. 

The current state of commercially 
available ACSSB equipment, although 
not yet up to the high standards of in- 
terference protection set by FM equip- 
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Figure 2. A spectrum analyzer display from the IEEE paper. If the 
authors had used ACSSB equipment made after 1983, they prob- 
ably would have measured an adjacent channel protection ratio 
for 5kHz-spaced ACSSB equipment at 55dB, which Is close to 
the 56dB-to-58dB disruptive protection ratlos obtained with the 
new equipment during numerous tests at STI. 


ment operating at 25kHz or 30kHz 
channel spacings, is providing substan- 
tially better interference protection than 
I5kHz-spaced FM equipment. 

The adjacent channel protection for 
ACSSB equipment is expected to im- 
prove significantly with the introduction 
of advanced narrowband equipment for 
the forthcoming 220MHz band. Many 


. of the commenters in this proceeding 


urged the adoption of a transmitter emis- 
sion mask with far more stringent re- 
quirements than for narrowband equip- 
ment in the ISOMHz-to-170MHz band. 
This level of performance soon will be 
achievable commercially because of ad- 
vances in transmitter linearization 
through the use of digital signal process- 
ing techniques. Adoption of tough stan- 
dards will ensure that tomorrow’s nar- 
rowband equipment will provide a level 
of interference protection similar to that 
of 25kHz-spaced FM equipment. 
Doug Collette 
Manager, Technology Development 
Advanced MobileComm 
Boston 
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Voice mail, computer offer 
practical alpha paging 


Alphanumeric paging has been slow to win popularity in the United States, 
chiefly because it has been inconvenient for the caller to send a message. 
Voice mail and computer technologies deliver a convenient method. 


By Valerie J. McCool 


Alphanumeric paging is sensible: It 
sends the actual text message of a mes- 
sage to the pager. 

It is more convenient than a tone-only 
pager. When someone wearing a tone- 
only pager hears it “beep,” the user 
must telephone the answering service to 
pick up the message. 

Tone-and-voice pagers convey the 
message, but not privately and not well 
or at all if ambient noise is too high. 

Numeric pagers give the user a num- 
ber to call, but if the number is un- 


McCool is the customer service representative at 
Telescan, St. Louis. Telescan manufactures the 
alphanumeric paging system McCool describes. 


familiar, the user does not know who 
left the number—or what the message 
1S. 

If alphanumeric pagers offer such an 
advantage over the other types, why 
does less than 2% of the U.S. paging 
market use them? The reason is the in- 
ability of the average caller to send a 
written message by voice telephone. 

Sending an alpha message has re- 
quired a special terminal or a personal 
computer with software and a modem 
to allow the caller to type a message and 
send it. That means the caller has to be 
at the input terminal whenever a mes- 
sage needs to be sent—not really 
convenient! 

Another option has allowed the call- 
er to use the keypad on a Touch-Tone 
telephone to spell the message. Imagine 


spelling out an 80-character message on 
a keypad, 

Some alpha pager users take steps on 
their own to make sending messages 
easy for their callers. They hire an an- 
swering service to take messages from 
their callers and send them via a termi- 
nal or personal computer to their pagers. 
Although this is a step forward in con- 
venience, most callers do not like be- 
ing put on hold—a common occurrence 
when communicating with an answer- 
ing service operator—or having to re- 
peat their message to verify a correct 
transcription. 


Integrated alpha system 

The Alpha Express paging system 
combines voice mail and computer tech- 
nologies to offer a high level of con- 


The operator console displays message forms and controls the 
replay of callers’ recorded voices. Mnemonic keys on the key- 
board speed message entry. 


Operator Marlene Allen poses at one of several alpha paging entry 
position at Dial Page, Orlando, FL. The entry position to the left 


is for the company’s telephone answering service. 
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_ CELWAVE Quality: 


Seale Res — 


o 


SSTe: 


We prepare you for the shock. 


The chances of a site taking a 
direct hit from lightning are too 
good for comfort. Sooner than 
later, it's going to happen. 


That's why Celwave uses Six 
surge suppressors in its tower 
amplifiers and six more just like 
them to protect signal energy 
entering the base station. 


Maybe that sounds overpro- 
tective, but those suppressors 
are part of complete receiver/ 
multicoupler systems that can 
satisfy 80% of todays multi- 
channel needs right off the 
shelf. Systems that are precisely 
designed with attention to detail. 


© Celwave 1988 


For example, we take site noise 
into consideration because a 
high gain amplifier amplifies 
site noise. We include the 
preselector filter and the multi- 
coupler amplifier in the package. 
Not all manufacturers do. Our 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS 


Circle (9) on Fast Fact Card 


systems are easily expanded in 
the field to 64 channels using 
nothing but a Phillips head 
screwdriver (not included in the 
package) and an instruction 
book (included). 


Except for the screwdriver, 
Celwave omits nothing with its 
receiver/multicoupler systems 
to protect you from future 
shock. And to make sure you 
have everything to gain. 
CELWAVE, Route 79, Marlboro, NJ 
07746. Toll free 1-800-321-4700. 
In New Jersey 201-462-1880. 
Telex 494 4313 CEL NJ. 

FAX # 201-462-6919. 


venience to the caller. The user’s pager 
telephone number is answered by a 
universal or personalized greeting from 
the voice mailbox. The caller is instruct- 
ed to leave a message to be sent via al- 
phanumeric paging. All the caller must 
do is to speak the message and hang up. 

The recorded message is routed to an 
input operator. When the call is present- 
ed, the account’s name and message 
template appear on the operator’s vid- 
eo display. The message template is de- 
signed for the maximum number of 
characters allowed for the customer’s 
pager. 

The operator activates the recorded 
message and transcribes it onto the tem- 
plate with the help of mnemonic keys. 
The mnemonic keys allow words and 
short phrases to be printed with the 
press of a key. For example, to type 
“please call,” the operator presses 
SHIFT P. The paging console has 26 
such mnemonic keys. 

While transcribing the message, the 
operator has the option of repeating the 
entire message or listening to it in five- 
second increments to ensure an accurate 
transcription. When finished with the 
voice message, the operator presses a 
key to save or erase the message. The 
carrier can give its customers the option 
of retaining the voice message in a mail- 
box for verification later. 

When the operator files the text mes- 
sage, it automatically is sent to the pag- 
ing terminal along with pager identifi- 
cation information. As many as five 
paging terminals can be served by one 
alphanumeric paging system. 


Technical specifications 

The alphanumeric paging system sup- 
ports four to 48 incoming lines, either 
direct inward dialing (DID) or loop 
start, The system may be expanded in 
increments of four ports. DID ports ac- 
cept either dial pulse or dual-tone 
multiple-frequency (DTMF) identifica- 
tion. (See Figure | above right.) 

The voice messaging subsystem uses 
an Inte] 80386 microprocessor running 
at 20MHz. Depending on voice storage 
requirements, fixed disk drives of 100 
megabytes to 200 megabytes are availa- 
ble. Full transparent redundancy is 
available for voice storage. 

The line interface card digitizes all 
recordings using adaptive differential 
pulse code modulation (ADPCM), first 


4-8 INBOUND PORTS 


1-32 


TRANSCRIPTION 


CALLER LEAVES 
VOICE MESSAGE: 
‘CALL JOHN 
SMITH AT...’ 


CALL JOHN 
SMITH AT... 


CONSOLES 


ALPHA- 
NUMERIC 
PAGING 
SYSTEM 


PAGING 
TRANSMITTER 


INPUT OPERATOR 
MESSAGE ENTRY 


Figure 1. The alphanumeric paging system serves as an interface between a caller and 
a pager user. The caller speaks a message into a voice mailbox. The operator quickly 
converts the spoken message Into a text message that Is sent to the pager. 


VOICE 
PORTION 


Several computer consoles and printers assist the alpha paging system supervision 
and management. These units are In a room adjacent to Dial Page's operator positions. 
Statistics help to track and to identify technical and operational problems. 


encoding and then reversing the proc- 
ess for message playback and voice 
prompts. (ADPCM is a method of en- 
coding digitized voice signals.) About 
3 kilobytes of memory is needed for 
each second of digitized voice. 

The control console unit is the inter- 
face between the voice message sub- 


system and the disk-based text messag- 
ing subsystem. The control console unit 
provides for simultaneous transcription 
at as many as 32 operator stations. 
The text messaging subsystem has as 
many as 20 megabytes of fixed disk stor- 
age and optional transparent redundan- 
cy. The voice message is identified in- 


12 Mobile Radio Technology Sanuary 1991 


FREEMAN ENGINEERING ASSOCIATES, INC. 
introduces the new integrated “Switch” 
combining Mobile Telephone with Analog and 
Digital Paging and Voice Mailbox. 


THE SWITCH SPECIFICATIONS 


CHANNEL CAPACITY 

20 Channels in a Single Cabinet 
(without Voice Messaging) 

30 Channels in Two Cabinets 


SUBSCRIBER CAPACITY 
2,000 Numbers Standard Expandable 
to 48,000, Depending on Configuration 


SIGNALING FORMATS 

Mobile - IMTS (Bell Publication #43301), DTMF, 
2805, IPTS, G Marc V™ and Smart™. 

Paging - 2 Tone, Reach, 5/6 Tone, HSC, POCSAG, 
GSC and NEC 


MODES 

Portable - Simplex/Duplex 

Mobile - Simplex/Duplex 

Paging - Analog/Digital 

SMR - Simplex/Duplex 

TELEPHONE COMPANY INTERFACES 

DID (Selector Level) Loop Dial, E/M, End to End, 
Battery/Ground, DOD Loop Pulsing, DTMF 

(Bell Systems Standards Publication #43303 - 
Part 68 Certified), MFC-R1/R2 and T-Span. 

Level to C.0. 0 dBm Maximum 

Level from C.O. -30 to 0 dBm 

System Impedance 600/900 Ohms 

BASE STATION INTERFACE 

Control 4 Wire DC/E/M, Single and Sequential Tone 
Level to Base 0 dBm Maximum 

Level from Base -20 to 0 dBm 

VOICE MAILBOX SPECIFICATIONS 

Trunk Capacity - 2 to 28 Trunks 

Storage Capacity - 5 to 60 Hours 

POWER REQUIREMENTS 

110 Volts AC, 230 VAC 50/60 Hz 

48 Volts DC (Optional) 

SIZE PHYSICAL 

Height - 60” or 84” (Single or Dual Cabinet) 
Width - 22” or 44" (Single or Dual Cabinet) 
Depth - 29” 

Weight - 200 Ibs. (3 Ch); 400 Ibs. (20 Ch); 800 Ibs. (30 Ch) 


(Freeman ENGINeeRINc) 


WE BUILD IT QQ ZW _s WE BACK IT 


—— 


3100 Fifth Street, Metairie, Louisiana 70002 
Office: (504) 831-7785, Fax: (504) 831-7859, Telex: 9102401822 


To find out more please call, write or fax! Your needs are important to us! 
Circle {10) on Fast Fact Card 
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The alpha paging system equipment, shown with its semi-transparent protective covers 
removed, includes In its top compartment plug-in voice storage hard disk drives to al- 
low swift replacement. Telephone line cards occupy the lower, exposed compartment. 


band with Touch-Tone signaling or dial 
pulses before being presented to the 
operator. 

Account information and instructions 
are sent to the operator's video display 
over a 2.5Mbs serial communication 
medium (Arcnet). 

Message playback is controlled from 
the operator’s keyboard. Transcriptions 
are fed into a first-in, first-out alphanu- 
meric messager transmission queue. 
The text messaging subsystem then for- 
mats the message, adds the correct iden- 
tifier and sends it to the paging termi- 
nals either via modem or via direct 
RS-232 connections at 300bps to 
9,600bps. 


In an emergency, inbound calls can be 
routed directly to the control console 
unit for live transcription of alphanu- 
meric messages. 


System safeguards 

Safeguards built into the system help 
to ensure the message is transmitted. If 
a connection is not made with the pag- 
ing terminal, the system retries as many 
as nine times. If the transmission still 
fails, the operator is alerted and can try 
to transmit the message. If the connec- 
tion still fails to be made, the operator 
is informed and further action can be 
taken. 

If the operator did not answer the call 


from the system after the caller left the 
message, the system tries to notify the 
operator as many as three times. The 
number of attempts and their lengths are 
adjustable. If the operator does not re- 
spond, the system can be programmed 
to dial a designated telephone or pager 
to notify a manager of a potential 
problem. 

Finally, if a message delivered to the 
mailbox is unclear or in a language the 
operator does not understand, the op- 
erator presses a key that sends the 
phrase “unintelligible message” to the 
pager. The operator presses the “SAVE 
MESSAGE" key to hold the message in 
the voice mailbox. The customer then 
may call the mailbox to hear the mes- 
sage when it is convenient. 


Service variety 

The alphanumeric paging system al- 
lows the carrier to offer a variety of 
services to paging customers. Besides 
saving the voice message, the system can 
save the text message and transmit it to 
a remote printer or facsimile machine. 
Voice prompts for the operator and the 
paging customer can be multilingual. 
Rotary dial check-in lines can be used 
to access stored messages from a non- 
Touch-Tone phone. 

A variety of reports are available from 
the system, including call traffic statis- 
tics, account totals for each pager, port 
activity and an operator performance 
report, 

The amount of training required to 
use the system is minimal, The caller 
simply dials a number and leaves a mes- 
sage. Operator training involves learn- 
ing the keys on the input console. The 
keys are well defined and easy to fol- 
low. A typical message requires few 
keystrokes, especially with the use of 
mnemonic keys. For the supervisor, 
adding accounts is quick and easy. Each 
subscriber has an individual account 
record, into which all pertinent infor- 
mation is entered. The port configura- 
tion screen allows as many as five pag- 
ing terminals to be defined for use with 
the system. 

With the easy operation and the flex- 
ibility the alphanumeric paging system 
offers the caller, carrier and paging cus- 
tomer, alphanumeric pagers should be- 
come more appealing and a practical al- 
ternative to other types of paging. 
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The Blueprint for Success. 


The Unipage business philos- 
ophy is based on two principles 
— first, to design and build the 
most reliable system possible, and 
second, to provide the finest 
customer support in the industry. 

Our systems are based on a 
standard set of processor and 
interface cards, Any Unipage 
system may be easily upgraded. 
All models may share spare cards 
or even exchange cards for re- 
configuration. Each system can 
expand to support over 2 million 
subscribers, 1920 trunks, 120 voice 
recorders, 128 channels or net- 
work ports, and 256 alpha mo- 
dem ports. The capacity of each 
system depends on the number 
of card slots available. 

The first level of system ex- 
pansion is accomplished by add- 
ing additional chassis to create 
the first system frame. Each frame 
can accommodate up to 60 trunks 
and includes a Master Processor 
to coordinate activity within the 
frame. Slave Processors can be 
added. as required, to accom- 
plish the designated tasks. 

Expansion beyond a single frame 
is achieved by adding additional 
frames, each with a Master Proc- 
essor. This parallel operation is 


what we call a Tandem System. 
The frames are connected via 
high-speed RS-232 data links and 
all share a common database and 
output channels. This architec- 
ture allows the system to grow, 
almost without limit, by adding 
processing and bus capacity as 
required. Voice message pass- 
ing is achieved by voice links in 
mid-sized systems or by a digital 
EtherNet LAN in large scale 
systems. 

All Unipage systems are de- 
signed for “hot maintenance.” 
Any card can be removed or in- 
stalled without interrupting sys- 
tem operation or shutting off the 
power. This Unique feature makes 
our system the easiest to main- 
tain and expand, 


The Model 15 Family 


The Model 15 family is based 
on achassis that has 15 card slots 
and an integral power supply. 
The basic system consists of the 
chassis, power supply, and the 
Main Processor. The base sys- 
tem capacity of 15 slots can be 
expanded in 15 slot increments 
using X15 expansion chassis, up 
to a frame capacity of 60 slots 
(Model 60). 

Circle (11) on Fast Fact Card 


The Model 20 Family 

Just as the Model 15 family is 
based on a 15 slot chassis, the 
Model 20 family is based on a 20 
slot chassis combined witha sep- 
arate, rack-mounted power sup- 
ply. With the additional card ca- 
pacity and uninteruptable power 
supply, the Model 20 family is 
suited to larger system configu- 
rations. It expands in 20 slot 
increments for a frame capacity 
of up to 80 slots (Model 80). 

The internal uninterruptable 
power supply provides at least 
15 minutes of full operation during 
AC power failure and will pro- 
vide at least 4 hours of DID trunk 
battery feed during extended power 
outages. 

Our products and services are 
the foundation of our success 
and the envy of our competitors. 
Paging is our only business —all 
our efforts and talents are fo- 
cused on our paging systems. 
No other major manufacturer can 
make these statements. This is 
why we lead the industry in paging 
system technology, advancements, 
and features. 

Four out of the five U.S. Na- 
tionwide paging companies use 
Unipage systems and network- 
ing technology. 

The blueprint for success is 
easy. The first step is to select 
Unipage for your system. Then 
we will assist you in your total 
system design, and we will be 
your partner in growth. 


Select the best. 
Select Unipage. 


Oremce. 


1509 Falcon 
DeSoto, Texas 75115 
(214) 224-3509 
1-800-367-2864 
FAX (214) 228-1430 
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‘Continuous’ vs. ‘transient’ data: 
Why signaling requirements differ 


Continuous data transfer may require digital signaling, but brief data 
messages used to support voice communication may be served better by 
tone signaling that has higher sensitivity and reliability. 


By Frits P. Van Enk 
and Larry Bess _ 


Most modern mobile radio systems 
use signaling, usually to achieve chan- 
nel efficiency and often to provide ad- 
ditional services such as access to a cen- 
tral database. 

Adding auxiliary services to a mobile 
radio network does not always boost 
channel efficiency. For example, auto- 
matic access to the public switched tel- 
ephone network (PSTN) can be a great 
feature when a limited number of users 
share a channel. 

Spectrum management authorities 
specify figures as high as 100 mobiles 
or higher as loading targets. With such 
high loading, mobile telephone service 
for even a small group of users may de- 
grade service quality for all users on the 
channel. The time required to set up the 
call and for even a short telephone con- 
versation may be prohibitive. 

Generally, mobile radio signaling can 
be categorized as follows: 

© Interference control—Signaling can 
be used to block interference. An exam- 
ple is continuous-tone controlled 
squelch system (CTCSS) signaling used 
with voice communication to prevent 
unwanted signals from opening the 
squelch, 

* Transient information—Signaling 
offers a means of transferring short, 


Van Link is engineering manager for GPT Sepac. 
Springvale, Victoria. Australia. When this article 
was written, Van Enk was product manager for 
Sigtone, Los Angeles. Bess is Sigtone’s vice presi- 
dent of marketing. 


Definitions 


Channel efficiency refers to the objective of placing as many mobile and 
portable units on a channel as possible, consistent with providing the desired 


service quality. 


Loading is the number of mobile and portable units on a channel. 


Service quality is the probability that a given user will have access to a 
channel when he wants it. The higher the loading, the higher the channel 
efficiency, but the lower the potential service quality. 


transient-type information over the 
channel. An example is the automatic 
transmission of identification codes at 
the start of each transmission. 

© Data communications—Signaling 
may be used to provide a full data trans- 
fer capability of a semi-continuous na- 
ture. Examples include the transfer of 
computer data over a channel and com- 
plex, highly sophisticated networks such 
as cellular telephone systems. 


Subaudible signaling 

In a full data system, received data 
themselves normally provide an unam- 
biguous indication of the signal's valid- 
ity, origin and destination. In conven- 
tional voice systems, the situation 
differs. 

In conventional analog speech sys- 
tems, ‘a carrier is a Carrier is a carri- 
er.’ Unless the carrier bears specifical- 
ly added identifying information, the 
receiving device cannot determine the 
validity of the received signal. 

Ideally, the validating information 
should be present continuously because 


mobile radio links can be interrupted 
randomly by interference, fading, tem- 
porary loss of signal because of terrain 
shielding and other intermittent effects. 

Continuous signaling almost inevita- 
bly is placed outside the common radio 
communications voice band of 300Hz 
to 3,000Hz, cither below or above those 
limits. Subaudible signaling—signaling 
using frequencies below 300Hz—is the 
preferred method for continuous signal- 
ing. Subaudible signaling usually is im- 
plemented under the ELA-220A standard 
for CTCSS. CTCSS has established it- 
self as an effective, powerful method of 
RF channel protection. 

Subaudible signaling is not perfectly 
suitable for data transfer. But when it is 
used to set up and maintain a link, 
CTCSS signaling often is a perfect com- 
plement for non-continuous, in-band 
data transfer systems. 


In-band signaling 

When “data,” whether short or ex- 
tended, are transmitted over a radio 
channel, in-band signaling generally is 
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the 
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When you feel acute chest pains, When your teeth are crooked, When you smell smoke, 
call a doctor, call an orthodontist. call the fire department. 


When you have a good hand, When you can’t tie your shoelaces, When you've got it covered, 
call their bluff. call a dietician. call “Bingo!” 


When you need antennas & cable FAST; 
call Cartwright. 


gs GRIWRIGH 
2 


IMMUNICATIONS COMPANY 


ee 800-543-8614 


7812 Red Sky Drive 
Cincinnati, Ohio 45249 


«3 Call for our 
1-3 Day Delivery Nationwide Bag Free Pricebook 


Call us by 3:00 PM E’T. and we'll ship the same day. \5 ; with sig he sa 
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The most complete source for Andrew, A/S, Celwave and Decibel Products. 


Several signaling purposes: 


O Controlling interference. 


OO Passing brief information, such as identification and status. 


OO Passing large quantities of data. 


chosen to support the transmission. 
Subaudible signaling is too slow; nar- 
rowband private land mobile radio FM 
channels are too narrow to fit out-of- 
band signaling above the 3,000Hz 
baseband. 

Conventional two-way radio systems 
must comply with established, stringent 
RF performance standards. Signaling 
modulates the signal within the existing 
framework of operating principles and 
regulatory specifications, which makes 
the choice of in-band signaling almost 
inevitable, 

Important characteristics of in-band 
signaling include: 

® Decode sensitivity—The signaling 


decoder must operate reliably at the 
lowest possible signal-to-noise ratio. 
Such operation delivers the highest data 
throughput, increased reliability, ex- 
tended range and greatest coverage. 

© Immunity to falsing—The signaling 
system must consistently and reliably re- 
ject “wrong calls.” 

¢ Signaling speed—The faster the 
signaling, the better. Speedy signaling 
takes the least airtime and disturbs oper- 
ators less, increasing efficiency. 

¢ Interference immunity—The mobile 
radio environment is hostile. Unwant- 
ed interference, co-channel signals, rap- 
id fading and temporary loss of received 
signal are normal conditions. The sig- 


naling system must cope with these ef- 
fects, which should not cause decode 
sensitivity loss or lead to increased 
falsing. 

© Compatibility—In-band signaling 
systems usually are installed into exist- 
ing or new voice communications net- 
works. The signaling system should be 
compatible and not impose special re- 
quirements for distortion, frequency 
linearity, passband responses and phase 
delays. The less sensitive the signaling 
system is to such variables, the more ef- 
fective it is. 

© Ease of installation—The best sig- 
naling system must be readily installed 
into a radio. Signaling equipment should 
be insensitive to decoder input level var- 
iations and switching delays. 

Many of these characteristics are or 
may be interdependent. Ultra-high 
speed does not result in maximum de- 
code sensitivity; minimum occupied 
bandwidth usually means slower speed. 

A signaling system represents a com- 
promise between these characteristics. 
A satisfactory design is derived from a 


COMMUNICATIONS 


Three good reasons for selecting Cardion products 


© CCITT Compatible 


Cardion Electronics, Inc. 
895 Waverly Avenue 
Holtsville, NY 11742 

Tel: 516/289-6200 

TWX 510/228-2653 

FAX 516/475-3568 
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As a leading manufacturer of FM 
Analog Point to Point Radios and FM 
—FDM Multiplex since 1950, we can 
address your system requirements 
with in-house capabilities. 


Such as: 


@ Computerized Path Design 
@ FCC Licensing Assistance 
e Emergency Restoration Units 


&5 CARDION ELECTRONICS INC 


Member of Ferranti International 
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Don't worry. 


The beauty of Standard’s new 
GX2000 is more than skin deep. 

Its solid metal-frame con- 
struction, surface-mount circuit 
boards and tough polycarbo- 
nate case means it can take a 
pounding day after day. But its 
sleek, low-profile design means 
it will look good no matter 
where you put it. 

The 18-channel GX2000 
proves you can have brains and 
beauty. Because in addition to 


features like a new, more 
powerful 35 watt output and 
wide-band operation, you get 
built-in tone signalling for pri- 
vate channel capability, field 
programming and simple one- 
cable cloning. 

The new Standard GX2000 is 
one tough little beauty. To find 
out just how tough, contact 
Standard or your nearby Stan- 
dard representa 
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* Standard 


« Communications 
P.O. Box 92151 
Los Angeles, California 90009-2151 
Telephone: (213) 532-5300 


Represented in Canada by: 
Cardon Communications, Hamilton, Ontario 
416/527-1040 


Signaling types: 


0 Subaudible signaling—usually used for interference control, some forms of 
channel trunking control and squelch tail elimination. 


0 in-band signaling—usually used for data communication. Desirable in-band 


signaling characteristics include: 


rellable decode sensitivity at low signal-to-noise ratios. 


immunity to falsing. 
high speed. 


interference Immunity. 


compatibility with existing radio systems. 


easy installation. 


choice of basic operating principles and 
their implementation. 
Many signaling requirements are for 
“short and sharp” data messages. 
Examples include the transmission of 
a coded identity at the beginning of each 


transmission and when another mobile 
in the network is to be selectively called 
at the beginning of a conversation. 
The system is, and remains, a voice 
communications system. But the short, 
transient data messages sent at appropri- 


16 REASONS TO BUY 
OUR RF AMPLIFIERS 


OC 0) @ 


3) 
Q 


A bad amp can be your worst nightmare. Ask us what we've been doing over the past 11 
years to make your dreams come true. Our Catalog details 16 important technical points 
you should know before you make a commitment to an RF amplifier supplier. Our product 
line includes: 


® VHF Low Band to 400 watts 

¢ VHF High Band (140-200 MHz) to 300 watts 

© UHF Low Bank (400-550 MHz) to 400 watts 

® UHF High Band (800-960 MHz) to 150 watts 

* True continuous rating at high ambient 
temperatures 


© “Bullet-Proof” heavy duty protected am- 
plifiers for mobile and simplex applications 


LSS Se as ES 
VoCom/RFF Corporation 


Quality since 1979 


1/800-872-6233 


Call 1-800-USA-MADE 


In Illinois 708/885-3296 
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ate times help enormously by eliminat- 
ing an oral call setup procedure and re- 
peat calls. 

Among signaling methods suitable for 
transient data transfer, five-tone sequen- 
tial signaling is ideal. 


Five-tone signaling 

The five-tone method provides high 
decode sensitivity. It operates reliably 
at SINAD ratios where speech commu- 
nication is impossible. The system is 
highly immune to RF interference. It 
passes through transmission paths of 
widely varying characteristics. It easi- 
ly is installed in virtually any mobile or 
portable radio. 

The speed of five-tone sequential sig- 
naling is relatively high. Currently avail- 
able five-tone systems operate satisfac- 
torily at tone periods of 20ms, resulting 
in a code length of 100ms for a full iden- 
tity message. 

Although most five-tone systems use 
a five-tone format, special applications 
may use more than five tones to convey 
additional information such as “‘canned” 
Status messages or special fleet ‘‘flags.” 


Continuous data transfer 

When larger amounts of data are to 
be transmitted, such as with limited or 
full text and data to and from a central 
database, signaling requirements are 
quite different from those of transient 
data transfer. 

Full data transfer systems almost in- 
variably use high-speed, digitally encod- 
ed signaling. Two-tone frequency-shift 
keying and, to a lesser extent, two-level 
phase-shift keying, are commonly used 
techniques. Such systems normally op- 
erate at baud rates of 1,200 or higher. 

Digital signaling, when properly im- 
plemented, is an ideal technique for 
continuous data transfer. But high speed 
is achieved at the expense of some of the 
high-performance advantages of five- 
tone signaling. Particularly com- 
promised are decode sensitivity and 
tolerance to transmission path vari- 
ations. 

System frequency response and phase 
delay requirements specifically are more 
critical in high-speed digital systems, 
making the conditions for successful in- 
stallation into an existing radio system 
far more demanding than those for a 
five-tone system. By 
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your best connection 


Design by Cushcraft/Signals. 
Those few words tell you that UltraLink™ was developed specifically for two-way commercial radio 
communication by the company that understands the need for proper cable. 
Cushcraft/Signals knows the problems that installers have with cables that won't fit the connectors. 
We know what can happen when hot exhaust pipes contact cable. And most importantly, we know how 
much signal can be lost between the radio and the antenna. 
UltraLink is the RG-58 size cable that withstands heat, is easy to install, and has less than 15dB loss/ 
100 feet at 9OOMHz. That makes UltraLlink your best connection for mobile or control station appli- 
cations. And that’s why UltraLink is supplied with Cushcraft/Signals 800/900MHz antennas featuring 
low-loss cable! 


Call Cushcraft/Signals for a sample. Let your technician strip it and install a connector. You will both 
be convinced that UltraLink is a superior cable. That’s why it carries the Cushcraft/Signals name! 


1-800-258-3860 


Non-glued foil for easy peel-back 


Heat resistant Teflon® dielectric 


Easy-to-crimp solid center 
conductor 


95% braid coverage for low loss 


RG-58 size for exact connector fit 


@cushcraft /Signals 


48 Perimeter Road. Manchester, NH 03108 USA 
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Cellular antenna theory 
with the installer in mind 


Installers who know some antenna theory are in a better position to select 
models, install antennas and troubleshoot their problems. Much of this 
information applies to 800MHz/900MHz two-way radio antennas, too. 


By Herb Blaese 


All too often, installers are confront- 
ed with lists of ‘do this” and “don’t do 
that,” yet they do not understand the rea- 
sons behind the recommendations. 
Without antenna theory knowledge, in- 
stallers lack pertinent information they 
need to make appropriate recommenda- 
tions for a given product. 

Installers who know some antenna 
theory to go with the advice understand 
cellular antennas better. They are in a 
position to make more reliable instal- 
lations. 


Antenna function 

The mobile cellular antenna provides 
the essential communications link be- 
tween the cell site and the mobile phone 
installation. The mobile antenna trans- 
mits and receives radio energy simul- 
taneously. 

Transmission and reception quality 
and clarity are influenced by several 
factors. 

For example, the mobile antenna’s RF 
emission pattern is intended to be om- 
nidirectional to cover all directions 
equally, regardless of the vehicle's head- 
ing. When mounted on a vehicle in a 
good location, the antenna’s actual emis- 
sion pattern has the best chance of be- 
ing omnidirectional. 

An antenna with omnidirectional 
coverage and one that Is not too tall re- 
stricts a mobile antenna’s practical, 
overall gain. Gain, to put it simply, is 
an antenna characteristic that focuses the 


Blaese is the chief engineer for Mobile Mark, 
Schiller Park, IL. 
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Figure 1. The ideal pattern of a stub an- 
tenna at ground level. The length of a ‘ra- 
dius vector’ indicates the relative radiation 
intensity in that direction. 


transmitted and received signals, con- 
centrating the cnergy where it normal- 
ly does the most good—along the earth’s 
surface. 

“Gain” by itself does not tell the 
whole story of satisfactory reception and 
transmission. It is necessary to consider 
an antenna’s spatial distribution of trans- 
mitted energy. Together with gain, this 
distribution can determine which anten- 
na will serve a particular application 
best. 


RF emission patterns 

Antenna engineers agree that an an- 
tenna’s RF emission pattern is in- 
fluenced by its environment, including 
the antenna mounting and the surround- 
ing ground. (A little more detail: The 
RF emission pattern sometimes is called 
a “radiation” pattern, though in this 
context it has nothing to do with radi- 
oactivity or microwaves. For certain an- 
tennas at some frequencies, the ground 
is the earth. For cellular mobile anten- 
nas, the ground is metal, usually the 
auto body surface near the antenna.) 

A monopole (stub or unity-gain) an- 
tenna mounted at ground level is a com- 
mon theoretical reference point for an- 


tenna gain and emission pattern 
discussions. As shown in Figure | on 
the left. a cross-section of the antenna’s 
ideal pattern exhibits a smooth, 
doughnut-type shape. The “radius vec- 
tor” length indicates the relative signal 
intensity in a particular direction. 

Maximum signal strength occurs 
along the earth, toward the horizon. 
Ideally, only the earth's curvature would 
limit communication range. In practice, 
another range limit is the antenna’s ef- 
fective radiated power (ERP), a meas- 
ure of the transmitted power level as fo- 
cused in the desired direction. 

Mobile antennas, by definition, al- 
ways are positioned above the earth 
ground level. Consequently, direct and 
reflected signals that otherwise would 
shape the signal into the ideal “‘dough- 
nut” shape along the horizon become 
distorted, as well as the pattern. The 
distortion especially is a problem along 
the horizon. A serrated pattern with 
numerous nulls results. (See Figure 2 on 
page 24.) 

A vertical monopole mounted on the 
center of a vehicle’s roof typically ex- 
hibits this kind of serrated emission pat- 
tern. Its coverage in the vertical plane 
may be quite wide and tilted upward be- 
cause of the metallic ground so near it. 
Therefore, a considerable amount of RF 
energy may be broadcast at high angles 
to the earth where it overshoots receiv- 
ing antennas. A gain antenna, which 
tends to concentrate RF energy on the 
horizon, helps to improve the situation. 


Gain antennas 

Mobile antenna gain can be increased 
by stacking multiple elements vertical- 
ly, one above the other, (The arrange- 
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In the 80's, Midland dears 
“Syntechnology” exploded ~“"* 
forever the myth that high per- 
formance in FM mobile radios came 
only at high cost. Our microprocessor 
controlled Syn-Tech equipment literally 
transformed users’ dreams into reality. 
Now for the 90's, the genius of Midland tech- 
nology has conjured up equally dramatic de- 
sign and performance improvements in FM 
portables — a totally new generation in more 
than 30 configurations designed to provide 
the ideal, most cost-effective solution to 
your exact requirements. 
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Choose from many task-related models 
to fit your application, and your budget. 
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2-channel, erystal-controlled or 
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power levels: 16, 48 or 99 channels. 
® Syn-Tech XTR™ ultra-performance models. 
2 or 5 Watts, 16 or 99 channels, Built-in 
CTCSS/DCS, priority scan. 
w All models meet MIL 810C/D for shock and 
vibration, and other environmental standards. 
Salt-fog, rain and dust protection standard in 
some models. 
@ Many options available including: rapid 
chargers: leather cases; belt clips; touch pads; 
speaker-microphones. 


Before you buy your next portables, send for 
this lifesize full-line folder with all the facts. 
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ment is called “‘collinear.”) Stacking 
must be done in a way that maintains 
a proper phase relationship so energy 
emitted from each of the elements adds 
together properly. Two stacked elements 
roughly double the antenna gain. As 
measured on the decibel scale of power 
relationships, twice the gain equals 
3dB—hence the term, “3dB gain” an- 
tennas. 

Gain increases because the RF emis- 
sion is more focused. More energy is 
concentrated near the horizon, and less 
power is broadcast at higher angles to 
the carth. 


Antenna position 

The ideal position for a mobile cel- 
lular antenna is at the center of a metal 
roof. Whether body-mount or glass- 
mount, an antenna is sensitive to its en- 
vironment. Thus. the vehicle shape and 
the antenna’s position on the vehicle 
does, to a certain degree, affect the RF 
emission pattern. For example, identi- 
cal antennas mounted on different cars 
may produce different patterns. 


Figure 2. The possible pattern of an elevat- 
ed antenna. Nulls are caused by direct and 
reflected waves being out of step with 
each other. 


Commonly, glass-mount antennas af- 
fixed near the glass edge along the 
rooftop outperform body-mount anten- 
nas placed lower on the vehicle. To cov- 
er all directions, the antenna should be 
mounted high on the vehicle. 

A common misconception about 
glass-mount antennas is that the energy 
they transfer from the coaxial cable 
through the glass to the antenna base is 
substantially weakened in the process. 
Instead. the glass is a fransmission 
medium. With a well-designed glass- 
mount antenna, a negligible amount of 


RF energy is lost as it passes through 
the glass. That is why it is not neces- 
sary to drill a hole in the glass to con- 
nect the cable directly to the antenna 
base. 


Antenna designs 

“Voltage-fed” and ‘“‘current-fed” are 
names for two types of glass-mount an- 
tennas. The names refer to the distribu- 
tion of energy on the antenna and the 
characteristic of that energy at the base 
of the antenna. 

When electromagnetic radio waves 
from a distant transmitter flow past an 
antenna, they cause minute electrical 
currents waves to flow in the antenna. 
These electrical currents are carried by 
the coax to the receiver, where they are 
converted into sound and other forms of 
communication. Conversely, RF ener- 
gy from the transmitter is carried in the 
form of electrical current by coax to the 
antenna. Oscillations of the electrical 
current in the antenna generate radio 
waves that leave the antenna and travel 
to a distant receiver. 


introduioiag CSC’s ID-33 Encoder for Automatic Number identifi 


This state-of-the-art, 


subminiature ANI board will stop the horseplay 


end the stuck mikes. It includes a time-out timer and pineraenicy ate 
_ messages as well as ANI; 


transmits the ID in a mere 
100 milliseconds. Fleet 
prices from $69 to $145. 
Call for brochure. 
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|CSC| CONTROL SIGNAL CORPORATION 


1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000. 
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If you've been looking for a DTMF mic with 
the right combination of features and quality, 
at a price you can afford, Shure has the 
answer. Two different models designed to fit 
the needs and budgets of practically any user 
and built tough to give you the reliability 
you've come to expect from Shure. 


wet 


QUALITY THAT'S AFFORDABLE 


The new 885TT gives you an 
unbeatable combination of 
economy, dependability, audio 
quality, and ease of use. It'sa 
continuous-tone DTMF microphone 
that sets new standards for value 
and performance. Features include: 
« [lluminated keypad—designed 

to last and requiring no extra 
wiring in most cases. 

* Million-Cycle Leaf Switch™ 

a Shure exclusive, giving you 
longer trouble-free use. 

¢ Positive tactile-feel keys and 
audible tone to help make number 
entry easy and accurate. 

¢ Externally adjustable audio and 
DTMF levels for easy installation. 
¢ Tailored frequency response and 
Top-Talk Sound Channels™ provide 
optimum clarity and intelligibility. 


THE PROGRAMMABLE CHOICE 


The 890TT is a burst-mode DTMF 

microphone with all the features of 

the 885TT, plus programmable 

functions, including: 

¢ Auto-dial feature has ten memory 
locations (up to 16 digits each). 

¢ Last number redial. 

¢ Lithium battery keeps the pro- 
grammed memory safe for years. 
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BOTH FEATURE CONVENIENT, 
VERSATILE MODULINK™ TECHNOLOGY 


Both the 885TT and the 890TT are 
part of Shure’s patented ModuLink 
System 1. Modular cordsets allow 
them to plug instantly into over 40 
radio transceivers with no hardwiring, 
making installations and cable 
replacement literally a snap. 


THE FINAL WORD ABOUT QUALITY 


At Shure, commitment to quality is not simply talk. 
You'll be able to see and feel the quality of our mics as soon as you pick one up. 
Because we test them tougher, our mics last longer and perform better. 


CALL 1-800-257-4873 


We'll rush you a free catalog explaining, in detail, alt the features and benefits of Shure DTMF mics 


® 
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Electrical wave oscillations in a 
properly tuned antenna become “‘stand- 
ing waves.” If they could be seen, they 
would appear to be motionless. Actual- 
ly, they are oscillating in perfect harmo- 
ny, Or resonance. 

Two components of these electrical 
standing waves are not in harmony, 
though. When the voltage component of 
the wave is at its maximum, the current 
component is at its minimum, and vice 
versa. 

If the antenna is designed so the elec- 
trical wave enters its base with current 
ata maximum, it is called a current-fed 
antenna. If it is designed so the electri- 
cal wave enters its base with voltage at 
a maximum, it is called a voltage-fed an- 
tenna. Each design has its advantages 
and disadvantages. 


Impedance matching 

Maximum energy transfers between 
one electrical device and another when 
their impedances are matched. For ex- 
ample, a 4Q stereo amplifier works best 
with 4Q speakers, not 16Q speakers. 


PHASING COIL 
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Figure 3. The configuration of a popular 
3dB on-glass antenna. 


An antenna may be designed to take 
advantage of certain vertical element 
lengths and phasing coil positions and, 
as a result, exhibits the characteristic of 
a voltage-fed antenna. Another design 
may result in a current-fed antenna. 

Both antennas are fed with 50Q coax- 
ial cable because 5002 has become the 


standard impedance for cable used in 
virtually all cellular phone and two-way 
radio installations. The impedance at the 
base of a voltage-fed antenna is much 
higher than SOQ. Thus, a circuit that 
forms an impedance-matching trans- 
former is placed at the base of a voltage- 
fed antenna to match the impedance of 
the 502 coax. The impedance at the 
base of a current-fed antenna normally 
is much closer to 50Q, so no transform- 
er is required. 

Most voltage-fed antennas’ 
impedance-matching circuits are tuna- 
ble for the best match. The adjustment 
is made at the factory or by the installer. 

Most current-fed antennas require no 
adjustment. 


Voltage-fed antenna 

Voltage-fed antennas usually have 
smaller mounting feet than current-fed 
antennas because metal plates within the 
feet form capacitors that transfer the RF 
energy through the glass. Current-fed 
antennas require larger capacitors than 
voltage-fed antennas. 


Call or write 
today— 
Avtec 


P.O. Box 5 
Batesburg, SC 
29006,USA 
(803) 892-2181 
FAX 

(803) 892-3715 


own personnel. 


your command. 
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Management Friendly— ACCESS” 
compiles its own comprehensive reports, at 


Budget Friendly— Data base changes can 
be made immediately on-site at the 
maintenance terminal. 


Color Touchscreen Consoles 
ACCESS” - Advanced Concept Communications Exchange & Signaling System is a fully integrated, non-blocking, 
radio/telephone console system. Infrared color touchscreen technology, pioneered by Avtee for control of complex, 
high capacity, voice communications systems, is fast becoming the new standard in dispatch console systems. 


AVAILABLE TO 
FEDERAL GOVERN- 
MENT AGENCIES 


UNDER GSA 
CONTRACT. 
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from Avtec. 


Dispatcher Friendly— Most commands can be accomplished with just one touch on the easy-to-read color display. 
Maintainer Friendly— No computer programmers needed! Diagnostic and system tests can be run by your 
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A popular type of voltage-fed mobile 
antenna is the 3dB gain glass-mount. 
Shown as an electrical diagram in Fig- 
ure 3 on page 26, the antenna consists 
of inductance Z and capacitance C. The 
resonance of the antenna, meaning the 
frequency at which it works best, is ad- 
justed by changing the values of L, C 
or both, 

By way of analogy, the audio frequen- 


cy at which a violin string resonates and 
for which it produces sound when it 
vibrates is adjusted by changing its 
thickness, tension or both. To tune a 
violin string, it is more convenient to ad- 
just its tension. Similarly, to tune a 
glass-mount cellular antenna, it is more 
convenient to adjust its capacitance. 
The antenna’s capacitor is adjusted so 
that the antenna’s resonant frequency 


DYNATECH 
TACTICAL 


6A Lyberty Way 
Westford MA 01886 


Take Your Hands Off Your Radio! 


Maximize your performance with the ease and 
comfort of hands-free radio operation! DTC's 
advanced line of communication accessories 
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Experience Engineering Excellence! 


COMMUNICATIONS, INC. 


Phone (508) 692-5434 
FAX (508) 692-9165 


Toll Free 1-800-233-8639 
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corresponds to the particular cellular 
frequency being used. The antenna’s 
vertical element also resonates at this 
frequency. RF energy is fed via the 
coaxial cable through an impedance- 
matching tap on the Z-C tuned circuit. 
The impedance at the top of the tuned 
circuit is relatively high (voltage node) 
compared to the impedance of the coax- 
ial cable. 

The antenna itself is a stack of two 
halfwave monopoles separated by a 
phasing coil and fed through the glass 
at the bottom, as illustrated in Figure 3. 
Each halfwave element contributes to 
the strength and focus (gain) of the sig- 
nal emitted by the antenna, increasing 
the gain by two times (3dB). The ele- 
vation of the signal above the horizon 
is reduced, so signal strength near the 
horizon increases. 

To compensate for the effect of 
through-glass capacity, the lower half- 
wave element shown in Figure 3 physi- 
cally is shorter than the top section. The 


Voltage-fed antennas are 
more sensitive to 
environmental changes. 


through-glass capacity is called capaci- 
tive loading. It is a consequence of the 
voltage-fed design. 

The variable capacitor C must be ad- 
justed carefully so that the L-C tuned 
circuit, including the glass capacity, 
resonates at the center of the cellular 
frequency band. Otherwise, some of the 
available transmitter power may not 
transfer through the glass, 

Voltage-fed antennas are more sensi- 
tive to environmental changes. Snow, ice 
or slush buildup on the window may re- 
duce a voltage-fed antenna’s perform- 
ance temporarily by detuning the L-C 
loading circuit alignment. 


Current-fed antennas 

The current-fed antenna takes advan- 
tage of the fact that the impedance at its 
base, approximately 502, closely 
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matches impedance of the coaxial cable. 
With this design, there is no need to 
transform the impedance between the 
antenna base and the coax, so a match- 
ing network or a tuning adjustment box 
is not needed. Figure 4 on the right 
shows the current distribution on a typi- 
cal current-fed 3dB gain mobile anten- 
na. Note that the currents flowing on the 
conductors on the inside of the glass op- 
pose each other. They are referred to as 
field-canceling currents. 

Because the current-fed antenna’s 
mounting base meets the glass where 
the electrical wave has maximum cur- 
rent and minimum voltage. the lengths 
of the antenna’s vertical elements differ 
from those of the voltage-fed antenna. 
The vertical part of the antenna in Fig- 
ure 4 is 5/8- (0.625) wavelength long. 
The so-called non-fading range of a ver- 
tical antenna is greatest when its length 
is 0.64 wavelength, that is, an antenna 
extending about 5/8 wavelength long 
produces the strongest signal along the 
ground. 

As with any type of mobile antenna, 
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Figure 4. OW-3-900 3dB gain on-glass 
antenna. 


the surrounding environment influences 
the RF emission pattern. Because the 
3dB gain current-fed antenna produces 
a stronger signal near the ground, it per- 
forms well under difficult conditions. 

The feedpoint on a current-fed anten- 
na is at a voltage minimum; therefore, 
the antenna is less sensitive to snow, ice 
and dirt that may build up near its 
mount. 


MONITOR 


Figure 5 on page 32 shows the typi- 
cal construction of a 5dB gain current- 
fed antenna. It consists of a collinear 
stack of a 5/8-wave and a 3/8-wave ele- 
ment separated by a quarterwave phas- 
ing coil. The center-to-center spacing 
between the two elements is 7% wave- 
length, which provides superior gain. 


The 5dB gain antenna 

The typical RF emission pattern of a 
5dB gain antenna is narrower in the ver- 
tical plane and longer in the horizontal 
plane than the 3dB gain antenna’s 
pattern. 

By way of analogy. picture an air- 
filled balloon. Without changing the 
amount of air in the balloon, its shape 
can be changed dramatically. When a 
balloon on a tabletop is pressed down 
upon from above, it flattens and extends 
to the sides. 

The shape of the 3dB gain antenna’s 
emission pattern resembles a doughnut. 
The S5dB gain antenna’s pattern might be 
pictured as a flattened doughnut “bal- 
loon,’ with the signal extending further 
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along the ground than the signal from 
the 3dB gain antenna’s signal. 

Although the 5dB gain antenna’s ex- 
tension of signal range may be an ad- 
vantage, when the whip flexes in windy 
conditions or as air flows past it when 
the vehicle on which it is mounted is 
driven fast, the flexing may cause the 
signal pattern alternately to rise above 
and fall below its intended target. The 
resulting fading may offset the signal 
improvement offered by the increased 
gain. 


5dB gain applications 

The 5dB gain antenna can provide 
greater signal strength on the horizon 
than either the stub or 3dB gain units. 
This characteristic may be valuable in 
fringe-area reception where the stronger 
signal extends operating range. 

Although many people believe “the 
more gain the better,’ there may be sit- 
uations in which the use of a SdB gain 
antenna amounts to overkill. Moreover, 
there remains some concern in the cel- 
lular community over the possibility that 
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Figure 5. The construction of a 5dB gain 
current-fed antenna. 


intermodulation distortion may be 
generated when the 5dB mobile anten- 
na is used close to a cell site. Although 
this might happen if the feedback chan- 
nel were incapable of reducing the ERP 
sufficiently, this is unlikely to happen 
in most systems operational today. 

In mature cellular systems, the receiv- 


Automatic 


er at the cell site is designed to lower 
the received signal level automatically 
if the ERP from the mobile antenna is 
greater than what is needed to commu- 
nicate. In a sense, this means that the 
5dB antenna operates at the same effec- 
tive power level as a lower-gain anten- 
na until it is called upon to generate 
more power. 

With this point in mind, it could be 
worthwhile to install the 5dB gain an- 
tenna for users who travel in fringes of 
the cellular coverage area or in areas 
with spotty coverage. Nevertheless, 
users and installers must keep in mind 
the importance of maintaining the an- 
tenna in a fully vertical position. The 
5dB gain antenna, with its narrower 
beam in the vertical plane, is at greater 
risk of having its effective operating gain 
reduced by position shifts. 

Other 5dB gain antenna applications 
make good sense, too. One is for a hand- 
held unit in the vehicle, plugged into ei- 
ther a permanently installed or portable 
5dB gain antenna. This operation avoids 
the frustrating dropouts of hand- 
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AUTOMATIC TELEPHONE INTERCONNECT oe 


CHOOSE THE MODEL THAT FITS YOUR NEEDS 


The ATI-100 has regenerated DTMF or pulse dial, direct-voice 
dispatch, busy channel inhibit and transorb lightning protection. 


The ATI-200 has all of the features of the ATI-100 and adds Toll- 
restriction, multiple digit access and is microcomputer controlled. 


The ATI-300 can be used as an interconnect, paging terminal or 
control station. It is completely dip-switch and keypad program- 
mable, and all features are standard. The ATI-300 provides 35 
programmable ANI-s, verified positive disconnect, 2-tone page, toll 
restrict per user, mobile-to-mobile, Selective call, CWID, channel 
monitor, OTMF or rotary overdial, voice-after page, and three 
programmable relays. Priced from $249 to $595. 


2403 Commerce Lane 
Albany, Georgia 31708 


Telephone: 912-883-4703 
Toll Free: 800-652-9296 
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When 
every 
second 
counts... 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline division multiplex (TDM) digital audio processing and 
for survival. That’s why so many communications systems complete microprocessor control. Operation is simple and 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their menu-driven. Reliability is ensured through surge protection, 
superior performance and solid self-healing diagnostics, and battery backup. 


Eight levels of multi-channel radio and tele- 
vhone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates amy sequence you'll 

ever need. Plus the best two-year 
console warranty in the business. 


dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 
of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is Take your pick. CALIDA for pro- 
completely user programmable, and fessional performance in smaller 
features a 12/24 hour clock, VU meter, CALIDA: Big console flexibility for smaller systems systems. And TDM-150 for state- 
alert tone, crosspatch, service of-the-art performance on 120 
intercom, desk mic with PTT and channels or more. Either way you 
monitor switches, surge protection, can count on Orbacom. Our com- 
and a wealth of other professional munications consoles are the most 
features. reliable you can buy, and have 
been since 1970. 

If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM-150 is the solution. TDM- 

150 is a custom system, so we'll 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
configure it the way you need it — Systems, Inc., 1704 Taylors Lane, 
up to 120 channels or more and Cinnaminson, NJ 08077; 
120 positions. TDM-150 uses time- TDM.-150: Our state-of-the-art, 120+ channel console FAX: (609) 829-6980. 


@ fq ORBACOM 
SYSTEMS, Inc. 
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Check the following: 


is the antenna completely vertical? 


Is the antenna whip removable? 


C) Is the antenna properly matched to the coaxial cable? 


| Have fittings been applied correctly to the coaxial cable? 


Has the excess cable been removed? 


"] Is the antenna positioned as high as possible and In close proximity to 


the metal roof? 


| Is the transfer plate on the antenna base correctly positioned above or 


between defroster wires? 


helds that are common to inside-the- 
vehicle use. The dropouts are caused be- 
cause the vehicle’s surrounding metal 
body causes frequent shadowing of the 
signal from the cell site. In this case, 
with 15 feet of RG-58 cable, the ERP 
would be approximately 2.5W. In a cel- 
lular system with plenty of cell sites (a 
“mature cellular environment"’), this ar- 
rangement would prove entirely satis- 
factory. 


Putting it into practice 
When customers complain of inade- 


quate coverage. check the following: 

e Is the antenna completely vertical? 
Some antennas tend to tip toward the 
horizontal. When the antenna tips, per- 
formance deteriorates, especially if the 
antenna has high gain. 

® Is the antenna whip removable? 
Repeated removal and reattachment (to 
avoid theft and to prevent damage from 
car washes) causes wear and tear on the 
connector’s conductive surfaces. 

e Ts the antenna properly matched to 
the coaxial cable? Some antennas, es- 
pecially those with tuning boxes, are 


Cellular System Monitor 


Pocket-size mini-SAM 


Playback mode for trouble 
diagnosis 


System A/B comparison 
Voice channel auto-scan 
Computer/ printer interface 


Accomodates many mobile 
types 


CQ) ZK CELLTEST SYSTEMS 


137 East Fremont Ave., Ste. 80 
Sunnyvale, CA 94087-2501 
Fax 408/735/7148 

Tel (408) 735-7076 
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prone to becoming misaligned; per- 
formance deteriorates as they drift out 
of tune. This problem can be detected 
and measured with a reflected-power 
meter or a combination directional cou- 
pler and power meter. Either instrument 
can be used to measure how much RF 
power is being reflected from the anten- 
na feedpoint because of a mismatch be- 
tween the cable and the feedpoint. 

* Have fittings been applied correctly 
to the coaxial cable? Ohmmeter meas- 
urements reveal open and shorted con- 
nectors. 

¢ Has the excess cable been re- 
moved? Coaxial cable loss approximates 
23dB/100 feet at 90OMHz. More than 
half of the transmitter power can be lost 
in 15 feet of RG-58 cable commonly 
used in mobile installations, The receiv- 
er may receive only about 60% of the 
available signal. Thus, the cable should 
be cut to the required length, rather than 
coiling the excess. 

¢ Is the antenna positioned as high as 
possible on the car and in close prox- 
imity to the metal roof? If the rear win- 
dow is low on the car and the antenna 
will not clear the roof line, consider in- 
stalling the antenna on the front window. 

¢ Is the transfer plate on the antenna 
base correctly positioned above or be- 
tween defroster wires? If the transfer 
plate falls on the defroster wires, the 
defroster circuit may interfere with 
reception. 

e Are factors present that prohibit 
glass mounting? For example, antennas 
should not be mounted on pyrolytic 
glass or glass with a baked-on conduc- 
tive coating that turns the glass into a 
one-way window. On the other hand, 
tinted glass usually is tinted with plas- 
tic overlays that have little, if any, af- 
fect on glass-mount antenna _per- 
formance. 


Judge for yourself 

This overview of antenna theory 
covers several cellular mobile antennas, 
including the reference monopole, 3dB 
gain and 5dB gain antennas. The next 
time you are confronted with a list of 
“do this” or “don't do that,” you will 
be able to judge for yourself the value 
of the advice. rant 


Frequency Response Tes 
Made Affordable | 


A-7550 Spectrum Analyzer with Built-in 


Tracking Generator 


The IFR A-7550 Spectrum Analyzer with its optional 
built-in Tracking Generator may be all the test 
equipment you need to test the frequency response 
of any frequency selective device between 10 kHz 
and 1000 MHz. For higher frequency devices, the 
A-8000 Spectrum Analyzer with its optional built-in 
Tracking Generator can characterize frequency 
responses up to 2600 MHz. 

With either analyzer you get a rugged, portable 
instrument that is equally at home in the field, on 
the manufacturing floor, or in the laboratory. 

Other standard features of both the A-7550 and 
A-8000 include a synthesized RF system, +30 dBm to 
~ 120 dBm amplitude measurement range, 1 kHz per 
division frequency span, and 300 Hz resolution 
bandwidth. These features give the A-7550 and the 
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A-8000 superior amplitude and frequency measure- 
ment capability previously unavailable on spectrum 
analyzers in this price range. 

In addition to the Tracking Generator, other 
available options—such as an Internal Rechargeable 
Battery Pack, AM/FM/SSB Receiver, RS-232 or 
[EEE-488 Interfaces, and Quasi-Peak Detector—allow 
the A-7550 and A-8000 to be custom configured 
to solve many other RF testing needs. 

For more information or a demonstration, 


_ contact your local IFR distributor or 
> > 
y/ (L4 IFR SYSTEMS, INC. 


representative, or contact IFR 
directly at 316/522-4981, 

10200 West York Street / Wichita, Kansas 67215-8935 U.S.A. % 

Phone 316/522-4981 / TWX 910-741-6952 / FAX 316/524-2623 


Low-gain cellular antennas: 
When less is more 


As cell-site concentrations increase, the need for high-gain antennas on 
mobile units diminishes. Continued use of gain antennas may cause service 
interruptions, disrupt system operations and reduce system reliability. 


By Gershon Cooper 


America has a love affair with any- 
thing big, and the adage, “the bigger, 
the better,” rings true for most people. 
A car with a huge engine is considered 
better than a car with a small engine. 
A large house is deemed better than a 
little house. 

When cellular mobile telephone com- 
munication was conceived. the idea was 
to use low-power mobile transceivers 
and multiple, small coverage areas— 
cells—to serve large areas. Although 


Cooper is presidem of ORA Electronics in Chat- 
sworth, CA, 


many people understand the cellular 
concept, a few, including some en- 
gineers, manufacturers, dealers and sub- 
scribers, are obsessed with the adage, 
“the bigger, the better.” A 3W cellular 
set is better than a 1.2W unit, they be- 
lieve. A 0.6W hand-held will not pro- 
vide the same quality service as a 1.2W, 
they think. By the same token, when 
high-gain cellular antennas arrived in 
the market, people rushed to purchase 
them without fully understanding the 
conditions under which these high-gain 
antennas would improve service quality. 

The cellular receiver is a sophisticat- 
ed piece of equipment. It integrates 
computing systems with communica- 
tions at high radio frequencies that are 


An example of a glass-mount unity gain mobile antenna. 


not clearly understood. The cellular 
transceiver is controlled by the cell and 
a computer at the main switching office 
over a channel dedicated for that pur- 
pose. The unit’s power output, channel 
number and other functions are strictly 
regulated. The standard 3W mobile unit 
has cight different power levels 
representing power reductions in 4dB 
steps. 

Maximum power levels are designat- 
ed as: 

® Class O—3W (mobile unit). 

© Class /—1.2W (usually a transport- 
able unit). 

® Class 2—0.6W (usually a hand- 
held unit). 

The mobile unit’s cight power levels 
are: 3W, 1.2 W, 0.48W, 0.19W, 0.075 W, 
0.030W, 0.012W and 0.0048W. 

Automatic control signals from the 
cell site constantly vary a mobile unit’s 
output power according to the received 
signal strength at the cell site. In an area 
with few cell sites, the mobile unit's 
power level increases as its distance to 
the nearest cell site increases. As the 
mobile unit approaches the cell site with 
which it is in communication, the cell 
site reduces the mobile unit’s output 
power. 

In an area with closely spaced cell 
sites, the mobile unit always is within 
a short distance of the cell. In such an 
area, the mobile unit output power sel- 
dom exceeds 0.19W. 

Cellular telephone retailers initially 
compensated for a lack of closely spaced 
cell sites by installing high-gain anten- 
nas that extend the mobile unit's range. 
The FCC allows a maximum power out- 
put of 3W and an effective radiated pow- 
er (ERP) of 7W. so the collinear (mono- 


36 Mobile Radio Technology January 1991 


Birg” 
Wattm 
For yo Clear 
4 large ee NVenience 
Clements Pe of, Bing i Maintain 
Mediate Oads, and ac, attmeten. 
al] Your Bi, delivery C “€SSOries fy ; 
ird °Quipmeny at us ee 
Needs, 


Phone or FAX us your order 
and we'll ship rs same day. 


2050 S. BUNDY DRIVE, 108 ANGELES) GA BOOHER COMMUNICATIONS EQUIPMENT 
TOLL FREE: 1-800-877-7979, FAX: 1-213-826-7790 IN-STOCK AND READY TO SHIP 


ALSO IN STOCK: AEA Radio Data Products; ALEXANDER Batteries, RF Connectors, ASTRON Power Supplies, BIRD RF Wattmeters, CENTURION 
Antennas, COMM SPEC Tone Products, CONNECT SYSTEMS Telephdne Interronnetts, HIMAC RF Tubes, HENRY RF Amps, HOXAN Photovoltaic 
Panels, HUSTLER Antennas, ICOM Radio Products, JABRO Batteries, LARSEN Antennas, MAXON Commercial Ratios, MOTOROLA RADIUS Radios. 
MULTIPLIER Batteries, PIPO Touch Tone Pads, TEMPO Commercial Products, UNIDEN Scanners; YAESU Commercial Products 
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pole) 3dB gain antenna became an 
unofficial standard. The 3dB antenna 
offered a maximum 6W ERP. 

To the consumer, the 3dB gain whip 
antenna with a spring in the middle be- 
came synonymous with cellular tele- 
phone. Several manufacturers that intro- 
duced 3dB gain antennas with an 
enclosed coil that prevents wind noise 
and that introduced a simple linear de- 
sign found them difficult to sell. 


High-gain cellular antennas 

As cellular telephone use increased, 
new antennas for specific applications 
were introduced. Among the first of 
these was the 5dB gain antenna, which 
was designed to improve the perform- 
ance of low-power units operating in 
fringe areas. Its purpose was to compen- 
sate for transmission line losses and 
less-than-perfect installations. 

Higher-gain antennas, such as the 5dB 
model, have been credited with talk time 
gains for transportable and portable 
units because less output power for the 
same signal level means less power con- 


sumption. They have been credited with 
maintaining communications where cell 
sites otherwise are too far apart, and 


...Ut is likely that the 
market will be divided 
between 5dB high-gain 
antennas in open, rural 

areas and unity-gain 

antennas in metropolitan 
areas. 


ES SO 
with overcoming the losses in long 
transmission lines. 


On the other hand, high-gain anten- 
nas do not work well in areas with dense 


Eclipse 
$44900 


5 WATT 
4 CHANNEL 

Space Age Tech- 

nology and Reli- 

ability, Top Qua- 

lity Engineering, 

Rugged All 

Weather 

Construction 


Price Includes: “a 

6” Antenna, Wall Charger, Battery, Soft 
Case, Belt-Clip, One Operating Fre- 
quency Installed 


AN 


DEALERS WANTED 
50-55% PROFIT MARGIN 


World’s Most PROFITABLE Two-Way Radios 


“PRIVATE LABEL PROGRAM AVAILABLE”’ 


ADVANCED VIDEOTECH CORP. 


1840 COUNTY LINE ROAD * HUNTINGDON VALLEY, PA 19006 
TOLL FREE 1-800-233-0013 © IN PA (215) 322-4600 « FAX (215) 322-4606 


Syntronix 


SYNTHESIZED 


§ CHANNEL? 18.900" 


4 Our State-of-the-Art synthesized 
» design makes extensive use of 
surface mount techno!- 
ogy to reduce the size 
of components and 
eliminate excessive 
heat build-up. This 
combination produces 
a radio with extremely 
high frequency capabi- 
lity and minimal devia- 
tion characteristics. 
Price Includes: 
Hi-Low Power Switch, 
6" Antenna, Soft Case, 
Wall Charger, Wrist 
Strap and 500 MAH 
Slide-Off Battery. 
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cell site concentrations. Because of 
FM’s “capture effect,”” the phone call is 
not handed off, as it should be, to the 
nearest cell site as the mobile travels 
through the area. 

The conventional 3dB gain antenna 
does not work much better in such 
areas. It causes the same undesirable ef- 
fects as the 5dB antenna. 

The solution has been to switch to 
non-gain antennas for use in areas with 
concentrated cell sites. 


Non-gain cellular antennas 

In England, the cellular system was 
built first and put into service second. 
This meant that there were enough cell 
sites for adequate service on the first day 
of operation. Not surprisingly, there- 
fore, the most popular antennas for ve- 
hicular use in the United Kingdom are 
unity gain, wideband antennas. High- 
gain antennas never gained popularity 
because they simply were not needed. 

In the United States, unity-gain anten- 
nas, also known as low-gain or non-gain 
antennas, have been available from 
several manufacturers. 

Some models were adapted from 
UHF two-way radio antennas designed 
for limited bandwidth, although U.S. 
cellular systems require at least 7OMHz 
bandwidth. A simple quarterwave 
ground plane antenna has a narrow 
bandwidth. Even the available collinear 
antennas were designed for gain, rath- 
er than bandwidth. 

Several companies offer workable 
unity gain antennas. To achieve the re- 
quired bandwidth, the antennas use dual 
masts and large-diameter conductors, 
among other methods. The antennas 
come in body-mount and glass-mount 
models. Their use solves many of the 
carrier’s service problems. The anten- 
nas help the carrier to improve system 
operation, to reduce service interrup- 
tions and to maintain the system's level 
of reliability. 

It is doubtful that unity-gain antennas 
will replace high-gain antennas com- 
pletely in the U.S. market. Unlike the 
United Kingdom, the United States still 
has vast open areas without dense cell- 
site coverage, so high-gain antennas still 
will be required in some areas. But it 
is likely that the market will be divided 
between 5dB high-gain antennas in 
open, rural areas and unity-gain anten- 
nas in metropolitan areas. 


PROBLEM: 


Time was - - it was the rare SMR indeed who 
really needed more than five interconnected 
channels. But no SMR worth his *verhead could 
foresee the wild industry growth hiding just 
around the corner. That was then 


This is now. The acvent of cellular technology 
has forced the SMR industry to virtually explode 
with new and better service options — from basic 
7 digit dialing to paging and no-answer transfer. 


As a result, most SMR's have seen new growth 
above and beyond their wildest five-channel 
dreams. Now it's a 10, 15, and even 20 channel 
world 


FIND YOUR OWN HARK SOLUTION. GALL: 1¢800-°FOR*HARK 


So, Hark has expanded their interface technol 
ogy — introducing the S!-550 EX — to accom 
modate SMR's v plans to grow. Really big 
plans. Of course, iginal SI-550 is still avail- 
able — a trusty work horse for SMR’s with good 
reason to be small. 


But if your long-range blueprints call for new 
growth, big changes, maybe even resale or 


merger — remember 
Hark’s latest interface 
solution is the SI-550 EX 
Hey, change happens 

Hark Electronic Systems, Inc. 
1801 Old Trolley Road, Summerville, SC 29485 
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Glenayre hikes stake 
in Kustom 

Glenayre Electronics, Vancouver, 
British Columbia, has increased its 
holdings in Kustom Electronics, Over- 
land Park, KS. Glenayre is the majori- 
ty shareholder in Kustom and purchased 
46,100 more shares of common stock 
between $4.09 and $3.85 per share from 
Sept. 4 to Sept. 28. 

Glenayre now holds 1.408 million 
common shares worth around $5.1 mil- 
lion. Glenayre owns more than 70% of 
Kustom’s outstanding shares. 


ElectroCom consolidates 
telecommunications group 

ElectroCom Automation, Arlington, 
TX, has consolidated its telecommuni- 
cations group and moved it to Los An- 
geles. August Schellhammer serves as 
vice president of the new group. 

The telecommunications group in- 
cludes Telecommunications Systems, 
Digicom Products and Console 
Systems. 


Johnson secures patent for power source technology 


E. F. Johnson, Waseca, MN. has 
received a patent on its power source 
technology that generates continuous, 
low-power electrical energy. A light- 
emitting polymer, coupled with solar- 
type cells, gencrates electricity. The 
technology is suited for uses that require 
energy of a low-power, long-life battery 
and freedom from corrosive chemicals. 

The technology still is in developmen- 


Telocator advocates 
expedient action on PCS 

Telocator, Washington, DC, has 
pressed the FCC to decide quickly on 
allocating spectrum for personal com- 
munications services (PCS) and to es- 
tablish PCS service providers as com- 
mon carriers rather than private 
carriers. 

Representing paging and cellular car- 
riers, the association opposed using an 
advanced paging allocation of 930MHz 
to 93IMHz for PCS. 


tal stages and will not be available from 
the company for commercial use for 
several years. All indicators on the pow- 
er source indicate it will produce con- 
tinuous electricity for more than 25 
years, 

The company said the power source 
can be produced in various sizes and can 
be made quite small. 


Study: 40% of households 
to subscribe to PCS 


According to an Arthur D. Little 
study conducted on Millicom’s behalf, 
as many as 40% of U.S. households are 
expected to subscribe to personal com- 
munications services (PCS). Data show 
a wide variety of interest in the services 
from all segments. 

Businesses also are likely to be ma- 


jor subscribers to PCS. More than one 


in three companies will buy the serv- 
ices, the study shows. 


MORE EMI/RFI 
PROTECTION 


HIGHER PERFORMANCE 


Independent tests show Lindgren’s double- 
electrically-isolated (DEI) design assures higher 
shielding effectiveness in low-frequency magnetic 


and high-frequency electric fields. 


MORE SHIELDING SYSTEM OPTIONS 
We offer a complete line of modular enclosures, 


cabinets, and custom rooms. 


Shielding materials, in solid-sheet or screen. 
cover almost any shielding requirements. 

Our application engineers will help you design 
enclosures that meet your requirements for 
windows, filters for power and signal lines, wave 


guide feedthrus, and lights. 


Other options include RF connectors, fiber- 
optics, special access panels, automatic doors, 
emergency exits, permanent ramps, and flush 


floors with low-rise thresholds 


EASY MODULAR ASSEMBLY 
Our patented resilient clamping system permits 


ONLY LINDGREN MODULAR SHIELDING SYSTEMS 
ARE ASSEMBLED, TESTED, & GUARANTEED 
TO MEET SPECIFICATIONS BEFORE THEY’RE SHIPPED. 


Call us for more information and applications assistance. 


708-307-7200 


easy assembly. Enclosures can be modified and 
relocated again and again without compromising 


performance. 


Lindgren also designs and builds a variety of 
shielding solutions for industrial, medical, military, 


and scientific applications. 
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| LINDGREN 
RE ENCLOSURES 
= 400 High Grove Blvd. 
Glendale Heights, IL 60139 
Phone: 708/307-7200 
FAX: 708/307-7571 


Ericsson Paging commences promotional program 


Ericsson Paging Systems, Greenwich, 
CT, and Time Design Systems of 
California have established a joint 
promotional program in which Erics- 
son's Axess pager will be promoted to 
the Time Design clients. The time man- 
agement planner’s client base is more 


than 100,000 subscribers. 

As part of the promotion, American 
Paging Systems, Minneapolis, is in- 
troducing the Axess pagers to two of its 
markets: Phoenix and San Antonio, TX. 
The promotional program will expand 
to other markets later in 1990. 


NewVector activates system to send alerts to subscribers 


NewVector has installed and started 
using the IntelliPage made by Real Time 
Strategies, Hicksville, NY. The call 
processing device enables NewVector to 


forward radio page alerts that indicate 
messages are awaiting retrieval in voice 
mailboxes to cellular telephone and oth- 
er subscribers. 


IMM garners contract for digital mobile radio 


International Mobile Machines 
(IMM), King of Prussia, PA, has sold 
an Ultraphone mobile radio system to 
Dell Telephone Cooperative, which 
serves west Texas and New Mexico. 

The IMM wireless telephone network 
incorporates time division multiple ac- 


cess (TDMA) to allow telephone com- 
panies to offer subscribers digital mo- 
bile service. The Ultraphone cells spans 
4,400 square miles and can operate on 
the Basic Exchange Telecommunica- 
tions Radio services (BETRS) under a 
recent FCC decision. 


Glenayre secures contract 
for Ameritech paging system 

Glenayre Electronics, Vancouver, 
British Columbia, has been awarded a 
contract to supply GL 3000XL radio 
paging terminal equipment and Simul- 
Comm RF transmitters to Ameritech 
Mobile Communications, Schaumburg, 
LE: 

The paging terminal equipment will 
provide enhanced radio paging services 
such as voice mail, custom prompting 
and alphanumeric display to Ameritech 
customers. The SimulComm transmit- 
ters will supply automatic optimization 
of the radio transmitter system for 
simulcast paging. 


Antenex names distributor 

Antenex, Wood Dale, IL, has select- 
ed Radio Communications Wholesalers 
as a distributor. The distributor stocks 
the company's antenna products for 
same-day shipment. The distributor is 
at 816 W. 77 4 St., Richfield, MN 
55423; phone: 800-726-9015. 


State of the Art Antennas 
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News 


DAPA to provide antennas for ’92 Winter Olympics 


DAPA Communications, Allegany, 
NY, designed, manufactured and in- 
stalled cellular antennas at 10 stations 
for the 1992 Winter Olympics. The 
coverage area incorporates the French 
Alps, a harsh environment with routine 


Study outlines potential 
of CT2 in top 100 markets 
The five-year market potential for 
CT2 (the “second-generation” cordless 
telephone) in the top 100 U.S. markets 
is between 1.3 million and 4 million 
subscribers, according to Economic and 
Management Consultants International, 
Washington, DC. The report indicates 
CT2 demand will be similar to cellular 
if it is priced 40% below cellular. 


high winds. The installed units are 
safeguarded with grounding rods atop 
the antennas and wired to the ground. 
The antennas include a 10-year guaran- 
tee against lightning, corrosion and 
interference. 


Centel Cellular experiments 
with narrowband channel 

Centel Cellular, Chicago, is field- 
testing a narrowband channel technique 
for cellular call handling. The Motoro- 
la method, called Narrow Advanced 
Mobile Phone Service Standard, 
reduces the RF spectrum needed for cel- 
lular calls and increases call handling 
capabilities. 


ISCET names chairman, 
expands member benefits 

The International Society of Certified 
Electronics Technicians (ISCET), Fort 
Worth, TX, has expanded its range of 
membership benefits to include dis- 
counts on purchased products and 
professional aids. The association re- 
elected Leonard Bowdre, CET, techni- 
cal instructor and former technician and 
dealer from Des Monies, IA, as its 
chairman. 


CPI picks distributor 

CPI] Communications, Richardson, 
TX, named Cartwright Communica- 
tion, Cincinnati, as a nationwide distrib- 
utor for its de and tone remote controls, 
termination panels, and encoders and 
decoders. ray 


Adding a Trunk Channel? 


Logically speaking it's the TNT-100 


Trident 
Micro 
Systems 


TT), 


(800) 798-7881 
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4 Full function interconnect with voice Prompting. 


A Works wilh CTCSS and all LTR’ compatible radios 
A Network us 


ng iwico lines 


4 On line statistics, 1D validation. Airtime logging and more 
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py4é5), you can put one on 
ary bench... 


When you see your techs standing in line 
waiting for the service monitor, you know 
your profit line is parked... and in idle. 
Now, with the remarkable low cost of the 
new Ramsey COM-3, you can have a 
service monitor on every bench. COM-3 
can tum wasted idle time into new found 
“profit” time. In addition, COM-3 will easily 
tum a profit in the field. Engineered as a 


rugged, full featured portable, the re- 
chargeable COM-3 will take your services 
where others can't. And, with its 
advanced microprocessor circuitry, COM-3 
speeds your techs’ testing capabilities, 
keeping your profit line moving... in full 
gear, 

COM-3. The new service monitor that 


works harder for less. 
Fo ee 
= 


RAMSEY ELECTRONICS 
ORDER DIRECT—CALL 716-924-4560 


793 CANNING PARKWAY, VICTOR, NY 14564 
FAX: (716) 924-4555 
TELEX: 466735 RAMSEY Ci 


Quality crafted in the USA & 
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een Provide your, cus 

The CMX910 — tomers with the Tar 
FL. Glass® cellular antenna 
High designed specifically 
for use in applications 
Performance where extra perfor- 
mance is needed. The 
CMX910 High Perfor- 
mance Thru Glass® 
cellular antenna, for 
mobile cellular tele- 
phone installations, 
represents the best in 
quality, reliability and 

performance. 


* 5dB gain 
¢ High profile elevated mast 


¢ Patented technology (protected Bye 
several U. S. patents) 


* Perfect for cellular or trunking/SMR use _ oo 
¢ Unique ground plane radials (wings) 
¢ Backed by a lifetime warranty — See 


© 0: the best, most advanced line: of cell 
antennas available today, look to the lead 
cellular antenna technology - ORA Electro 


A DIVISION OF ALLIANCE RESEARCH CORPORATION 
9410 Owensmouth Avenue » Chatsworth, CA 91311- CBE 
El;,(800) 431-8124, Ext. 407 * (818) 772-2700, Se 407 

FAX 818) 718-8626 
ailable from authorized distributors worldwide 
Electronics U.K. * TEL: (0296) 415445 « FAX; (G29) 23311 


CTIA,. EIA Member 
_ | 
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Visit us at CES, Booth 1551 and CTIA, Both 104. 


A CT update 


Technicians and dealers may find help in ‘job bank’ 


Members of the Association of Com- 
munications Technicians (ACT) volun- 
teer leadership council assembled in Oc- 
tober 1990 in connection with the Fall 
meeting of the National Association of 
Business and Educational Radio 
(NABER). ACT is a NABER member- 
ship section. 

According to NABER membership 
services manager Danielle Poux, one of 
the projects the council discussed is a 
“job bank” that would help two-way ra- 
dio dealers seeking technicians and 
technicians seeking jobs learn about one 
another. She contrasted the job bank 
with job referral and employment serv- 
ices, saying NABER’s involvement 
would be indirect. 

“The job bank would involve using 
our newsletters, TechTalk and Shoptatk;” 
she explained. “It could take the form 
of a printed paragraph or a form solicit- 
ing information from technicians and 
dealers. The dealers’ information would 
be published in 7ech7alk and the tech- 


FEATURES: 


* Answers with voice prompt 
* Stores one voice message from 


caller (16 seconds) 
* Caller identification 
(stores 4 calls) 
¢ Remote cancel 


* Remote disable and re-enable 


(deadbeat disable) 
e All call 
© Group call 
e Horn output 
e Internal Audible Alert 


(Simulated telephone ring) 


7 
MB /= INTERCONNECT 
SPECIALISTS INC. 
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nicians’ information would be published 
in ShopTalk.” 

Poux said the council discussed the 
possibility of initiating regional chap- 
ters. ““We cannot start formal chapters 
immediately,” she said. ‘It would take 


Information 


For information about ACT and techni- 
cian certification, call 800-759-0300. 
Ask for ‘technician services. 


Technician certification examinations 
will be offered at 120 sites in 43 states 
on the following schedule: 


REGISTRATION 
TEST DATES DEADLINE 
Feb. 15 and 16 
March 15 and 16 
May 17 and 18 
June 28 and 29 


Jan. 11 
Feb. 5 
April 12 
May 24 


a year to organize chapters formally, to 
write charters and to resolve liability 
matters. So we are beginning with in- 
formal regional groups.” 

Two council members who live in the 
St. Louis area, Steve Ambo and Tho- 
mas Green, have begun organizing an 
informal chapter for members in Illinois 
and Missouri. Another chapter is said 
to be starting in California. Council 
chairman Ian Wright said: “It seems to 
be an idea whose time may have come.” 

Wright went on to say the council had 
heard few negative comments about 
dues increases for ACT membership. 
“There has been no significant drop in 
membership rate as a result of the in- 
creases,” he said. 

The council discussed the possibility 
that membership might be reduced as 
a result of corporate consolidations that 
may reduce the number of technicians 
in the field. ‘We cannot draw a conclu- 
sion about it at this time,” Wright said. 


go 


MD-7300 


MOBILE DECODER 


356’ x 1" x 54 


SWERING MACHINE 


MD-7300 is a DTMF Selective Call Decoder 


with the ability to function as a mobile answer- 
ing machine. When a call is received the unit 


will transmit a voice prompt, then allow the 
caller to record a voice message. The MD-7300 
also has the ISI exclusive Caller Identification, 
even if no message is left. 


The MD-7300 uses microprocessor and new 


voice storage technology, to make possible a unit 
no larger than and cost competitive, to conven- 
tional decoders. Model MD-7300-A is also 
available, without the voice message capability. 


series of beeps. 
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The voice prompt is replaced by transmitting a 


Phone (407) 332-0533 © Toll Free 800-633-3750 


1215 N. CR 427 ® Suite 105 ¢ Longwood. Florida 32750 
FAX NO. (407) 332-4912 


WE'VE BROUGHT 


THE WORLD OF 
ALPHA DOWN 


To SIZE. 


FWO, /HOUR 


UNREAD PROTECT REV./ MIN 


Actual Size 
my 


] 


— > 4 ——— ra 


mall as a business card, light as a feather, It’s the new Axess-Alpha and backwards scrolling. Easy to read screen. And all the support any dealer 
from Ericsson Paging Systems. could hope for — from our Specialized Pager Programming System to our Field 
Measuring a mere 0.5” x 2.2” x 3.4", Axess-Alpha weighs just 2.6 ounces. And Programmer. 
not only does it have all the features of the most advanced alpha pagers, it has All this in one little alpha. To find out more about what it can do for your 
many that they lack, Like automatic time-stamping for precise labeling of customers, not to mention your business, call | 800 777-8194, Ext. 900. Or return 
messages, A convenient, functional alarm clock. An extended battery life. An the coupon by mail or fax, 
indicator that tells just how much memory has been used. And how much is left. We started with the smartest smallest numeric pager in the industry, Axess-N, 
Plus, Axess-Alpha has a 40 message memory, 1200 characters total. Forwards Now, we've added the words, 


THE NEW AXESS-ALPHA FROM ERICSSON PAGING SYSTEMS. SMALL WONDER. 
IS eh a OR re 


[ | Yes, please send me more information about Axess-Alpha. 


| RCCL} PCPL_| Agent/Deoler Frequencies Used: 


| 


Toll-Free Service 1 800 777-8194, Ext. 900 Fox 1 203 661-8936 
Ericsson Paging Systems, Inc., PO. Box 559, Old Greenwich, CT 06870 


$0 FAR AHEAD YET BEHIND YOU ALL THE WAY [RSiestels Z 
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egulating technology 


‘Dingell Bill’ for reallocation of 200MHz of radio spectrum 
offers promise, whether enacted into law or not 


Legislation introduced into Congress 
by Rep. John Dingell (D-MI) proposes 
to take 200MHz of radio spectrum from 
the federal government allocation and 
reallocate it to the private sector on the 
grounds that the government is either 
not using it or not using it efficiently. 
The bill, HR 2965, is known as the 
“Dingell Bill.” 

According to Clifford Bean, a direc- 
tor of Arthur D. Little, a Cambridge, 
MA, consulting business, congression- 
al staff view the federal] government as 
wasteful users of radio spectrum. Speak- 
ing at a meeting of the National Associ- 
ation of Business and Educational Ra- 
dio, Bean told an audience: “If all the 
200MHz of spectrum were allocated to 
land mobile uses, it would double the 
amount of spectrum presently allocat- 
ed to the land mobile industry. That 
Tepresents an enormous capacity in- 


crease that would open up all kinds of 
opportunities, if allocated to land 
mobile.” 

He said there are many competitors 
for the 200MHz of spectrum, offset by 
considerable resentment on the part of 
federal officials who oppose the reallo- 
cation of that much spectrum. ‘‘We 
know that the Department of Defense is 
going to resist strongly the reallocation 
of any of its spectrum. This matter may 
drag on for many years before any sig- 
nificant reallocations take place.” 

Interviews that Arthur D, Little staff 
members have conducted among con- 
gressional staff indicate ‘‘the bil] is in- 
tended to stimulate new technology 
initiatives—new spectrum-efficient tech- 
nology initiatives—and not necessarily 
to provide new allocations to existing 
services that are providing plain old 
‘vanilla’ radio services. We can expect 


ACTUAL SIZE 
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WHEN 


to see legislation that will encourage use 
of this spectrum reallocation to enhance 
our global competitiveness and in- 
troduce valuable new services to the 
American public.” 

Bean said authority for the govern- 
ment to auction radio spectrum is ex- 
plicitly excluded in the bill ‘‘in spite of 
the tremendous temptation in Congress 
and the rest of the federal government 
to use the auction to relieve budget pres- 
sures within the federal government.” 

He said lotteries generally are consid- 
ered on the Hill as not being an efficient 
way of granting licenses. “So we may 
see in the enactment of this bill that 
some important compromises will be 
reached. We may see a lesser amount 
of reallocated spectrum coming out of 
the bill once it is passed,” he said. 


ge 


SMALLER IS 
DEFINITELY 


BETTER. 


Centurion’s Ear Com has long been an effective way to convert your 
two-way portable radio into a convenient hands-free communications tool. 


Now Ear Com is better. 


Because we've made it even smaller, At under 4 in. x 2 in., it’s less 
than half its former size. So you carry less weight and less bulk into 
your work, with freer, easier movement. And the improved molded 
ear transducer fits better to minimize background noise. 

But some things haven't changed. With Ear Com, you can still 
work with both hands while keeping in direct radio contact with 
your office, command post, or colleagues in the field. 

Now you can try Ear Com for 30 days at no cost or obligation. 


Call toll free 1-800-228-4563 for full details. 
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Neutec and Ranger have joined together to form a new world-wide organization of professionals 
in radio communications. 

Neutec’s strength in engineering and marketing tied to their commitment to excellence in product 
value and performance have been the primary catalysts in developing their strong world dealer 
organization. 

These Neutec strengths combined with the financial and world organizational strength of the 
Ranger manufacturing and product support facilities mean one thing ... 

A New Power in the Engineering, Manufacturing, Marketing, and Support of 

RF Communications. 

Ranger, headquartered in Taipei, Taiwan has 


facilities located in Spain, Britain, Australia, 
Malaysia, and the United States. 


Please write or call to receive the new full line 
product catalog from Neutec. 


CHANNEL 


vOUUME SOUutLCcH 


: . Df 


ita 
A 
fl 


a division of Ranger Communications, Inc. 


INEUTEC 


3377 Carmel Mountain Rd. 
San Diego, CA 92121 

TEL: (619) 259-0287 

FAX: es ation Industry Standard Marathon Micro 
TELEX: 4993539 1645 Series Mobile Radio Ultra Compact Portable 


©Copyright 1990 
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DUAL FUNCTION 


MONITOR 
PAGER 


changes from 
MONITOR MODE 


to 
ONE & VOICE MODE 
at the flip of a 
ve switch! 


¢ Loud, clear audio 


e Uses either Ni-cad or 
throwaway batteries 


e Battery-saver circuit 
(works in both modes) 


e One year warranty 
(parts and labor) 


e Hi Band/Lo Band VHF 
e Made in U.S.A. 
Call Toll Free 800-445-0007 


P.O. Box 308, Lexington, NE 68850-0308 
FAX 308-324-4985 (308) 324-6661 


REACH 
ELECTRONICS - 
INCORPORATED 
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Watt Meters, 
Load Resistors, 
Flements, 

RF Power 
Monitoring, 
Power Supplies, 


Battery Chargers, 
DC-DC Converters 


Electronk Corporation 


© NEWAAR 
Marketronics 


oC 0 & POR AT 0 
The Telecommunicabons Product sain 


1-800-683-6275, 
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ew products 


Readers’ choice 


Of all the new products and serv- 
ices covered in the May 1990 issue, 
the ones reprinted here generated the 
most reader requests for additional 
information. If you missed them the 
first time, here is your opportunity 
to acquire more information on 
them: Just circle the corresponding 
Fast Fact Card number found in the 
back of this issue and mail the card 
to us. 


Rugged hand-held boasts 
200-channel operation 

The HX440 synthesized hand-held 
from Standard Communications 
offers 200-channel operation and a 
multigrouping feature that allows scan- 
ning and user channel selection. The 


portable meets military specifications 
and can be used in most hazardous en- 
vironments. The unit includes CTCSS 
signaling; DCS digital private squelch: 
built-in autodial pad: alphanumeric 
LCD display; die-cast frame; battery- 
status indicator; and DIMF-ANI en- 
coder. Busy-channel lockout is avail- 
able on the carrier, CTCSS or DCS. 
The radio is 5W or 2W selectable: pc 
programmable; and one-to-one 
clonable. 
Circle (515) on Fast Fact Card 


Trunked hand-held boasts 
fail-safe backup system 


The M-PA” portable from Erics- 
son GE Mobile Communications 
meets or exceeds APCO specifications 
for digital trunking. It includes a fail- 
safe backup system and is_ field- 
programmable for customized user re- 
quirements. It meets military standards 
810C and D. Features include out-of- 
range indicator, individual message in- 
dicator. conventional channel and spe- 
cial call indicators. 
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16-channel portable includes 
top-mounted rotary controls 


The 16-channel MTL portable offers 
a wideband frequency range with 
field-programmable functions such as 
transmit power, frequency and carri- 
er control timer. The Ericsson GE 
Mobile Communications radio has 
an environmentally sealed aluminum 
frame, PTT and 1.200mAh battery. 
Rotary controls are top-mounted. 
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MAGELLAN PUTS 


AFFORDABLE 


Introducing the Magellan 
GPS Receiver Module. 
Magellan, a pioneer in GPS 
technology, introduces the 
world's first affordable GPS 
receiver module. Extremely 
compact and lightweight, 
the Magellan C/A code mod- 
ule easily accommodates a 
wide variety of applications. 
Magellan’ revolutionary 
gallium arsenide technology 
and unique PowerSaveR™ design provides for extremely 
low power consumption, making this module ideal 
for almost any navigation and position integration 
requirement. 
GPS—the fastest growing market 
for navigation/positioning technology. 
The Global Positioning System offers extremely accurate, 
worldwide three-dimensional navigation and position- 
ing on demand. After many recent successes in the GPS 


Magellan” and PowerSaveR™ are the trademarks of Magellan Systems Corporation. 


PS TECHNOLOGY 
AT YOUR 
FINGERTIPS. 


Magellan's GPS receiver 
module, a two-board set 
pinned back-to-back, 
weighs an incredibly fight 
7 ounces and consumes 
only 250 mA. 


satellite launch program, 
worldwide 24-hour lat/lon 
coverage will be achieved 
this year. 

To help you move into 
this fast-growing market, 
Magellan's boardset offers the 
ultimate in flexibility. Choose 
from a variety of electrical 
interfaces and software mod- 
ules to meet your specific 
needs. In addition, a wide 
range of engineering support is available. Magellan: 
putting affordable GPS technology at your fingertips. 
For more information, call or write: Magellan 
Systems Corporation, 260 E. Huntington Dr, Monrovia, 
CA 91016, Phone: (818) 358-2363 Fax: (818) 359-4455. 


“alll 


4 WE BRING GPS DOWN TO EARTH™ 
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Cutaway View 
Andrew LOFS-SOA HEUIAX Coaxial Cable 
with LSSN Connector 


Dielectric is bonded 
to Center Connector. 
Seif-flating 
Design 


Selt-tacaing 
Center Conductor 


ELIAX* Coax 


Decibel, a leader in base station antennas, is also a top seller 
of HELIAX cables, connectors and accessories. Here’s why: 


Customers want lasting quality. Customers want good service. For more information 

Both Decibel and Andrew have set industry Decibel stocks almost all sizes of cables and Contact Marketing, Decibel Products, 
quality standards for half a century. Quality cuts them to length with connectors fitted atone P.O. Box 569610, Dallas TX 75356-9610. 
Control employees at each company inspect or both ends, if desired. The antenna end of the —- Telephone (214) 631-0310. 

antennas and cables both during fabrication and cable is wound on the outside of the coilso that FAX (214) 631-4706. 

prior to shipment. it can be hoisted directly up the tower, with 


Decibel antennas pictured (L to R) 


Decibel antennas must pass tests for trimming done from the transmitter end, if are DB408, DB859, DB559 

intermodulation generators and power handling "eeded. 

capability. Andrew cables and connectors are Customers want good prices. Decibel Is an Alllance Telecommunications Company. 
designed to resist moisture and RF leakage. Although Decibel and Andrew prices may be 

Customers want broad selection. a little higher initially, they're actually lower in 

Decibel offers more than a hundred 30-1000 the long run. Bottom line costs are actually less 

MHz antennas and the antenna systems because your systems perform better and last 

equipment you need to complete your site, longer. 

including HELIAX LDF® foam, air dielectric Antenna systems with Decibel antennas and 

and Superflexible cables and accessories. Andrew cables, used together, have given 


outstanding performance for decades in severe 


- +f and hostile environments. 
ANDREW 


HELIAX is a registered trademark of Andrew Corporation. 
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PORTABLE RADIO 
COMMUNICATIONS 


—even under protective 
suits or breathing 


apparatus. 

Use the Ear-Mike with a portable 
radio to ensure uninterrupted two-way 
communications at critical moments. 

As you speak, the vibrations from 
the voice box (larynx) carry to the 
inner ear where they are picked up by 
the Ear-Mike and transmitted via the 
portable radio. A variety of ingenious 
push-to-talk switches leave the hands 
free to do other work. And, these voice 
transmissions are remarkably clear, 
even when whispering. 

The Ear-Mike is ideally suited for 
discreet communications in investiga- 
tive or security work. SWAT teams stay 
in communication with weapons at the 
ready. Emergency paramedics and res- 
cue workers transmit while their hands 


TELE X. 
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are busy with other work, and commu- 
nications by firefighters or Haz-Mat 
personnel are not hampered by protec- 
tive suits or breathing apparatus. 
Ear-Mike—for hands-free, con- 
tinuous two way radio communications 
at the critical moments—may help save 
the day, may even help save a life. For 
information write Telex, 9600 Aldrich 
Avenue South, Minneapolis, MN 55420. 


¢ 1989 Telex Communications, Inc 


New products 


Digital multimeter measures 
to 1,000Vdc, 750Vac 


Model 2701 32-digit autoranging dig- 
ital multimeter operates for 800 hours 
on a 9V battery. The B&K Precision 
unit’s accuracy is 0.5%, and it measures 
voltage to 1,000Vdc and 750Vac. The 
DMM measures de and ac current and 
resistance and incorporates a diode 
check and an audible continuity check- 
er. The tester comes with test leads, 
storage pouch, schematic diagram and 
parts lists. The unit has two test probes 
and a belt clip. 
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Tone-and-voice pagers 

come with 3-year warranty 
Shinwa tone-and-voice pagers avail- 

able from VCP International include 

two-tone sequential, monitor functions, 

lowband, highband and UHF. The 

pagers come with a three-year warranty. 
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Batteries, accessories 
enhance product offerings 
Replacement batteries, eliminators 
and accessory additions to Multiplier 
Industries’ product lines include 15 
items in the two-way line and 34 prod- 
ucts in the cellular line. Replacement 
batteries for Motorola Saber and GE 
MPD, TPX and PLS radios are included 
for two-way radios. Batteries and elimi- 
nators for Motorola’s Flip Phone, NEC's 
P300, Audiovox’s CTX5000, Nokia- 
Mobira’s P-30 and Radio Shack’s 
CT300 are included in the cellular line. 
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Maxon can. 


Two channel capability, up to 2 watts RF 
output and a durable glass epoxy circuit board 
housed in a compact ABS case — you get all 
this and Maxon’s one year parts and labor 
warranty for as little as $179. 

In addition, the CP-1000 series portable is 
equipped with an adjustable squelch, ' x 32 
stud mount antenna connector, jacks for an 
earphone and external mic / P-FT/ in-unit 
battery charging, a handy “TX” / “Battery Low” 
L.E.D. indicator and a large push-to-talk control 
with a convenient “Monitor” button. 

An 8 hour/ 500 mAh rechargeable battery, 
wall-type charger, flexible antenna and a metal 
belt clip are included with each radio. 

Maxon also offers a vox (voice-activated) 
unit and headset, drop-in charger, external 
speaker / mic and a leather case as optional 
accessories. 

And the list goes on, but the bottom line is 
this: Only the new CP-1000 series VHF and 
UHF two-way FM portable radios deliver these 
features and this level of performance at 
anywhere near the price. 


Can anyone deliver 
all the radio I need 
...and leave off the 


high price tag? 


MAXON CP-1000 SERIES 
TWO CHANNEL PORTABLE 
RADIOS... 


From $179.00 


Suggested Retail 


= Imaxon 
‘TOoUGH| ELECTRONICS 


Dept. 100, 10828 NW Air World Drive 

Kansas City, MO 64153 816/891-6320 

Fax 816/891-8815 

In Canada, contact Omni Provincial Electronic Inc.: 

314 648-8432 (East), 416 841-6740 (Central) or 403'293-3131 (West) 


1989 — Moxon Eleetrentics 
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New products 


Modular combiners suit network expansion uses 


SM890 series combiners include a 
modular, compact design that supports 
network expansion. The Celwave units 
come in four-, eight-, 12-, 16- and 20- 
channel versions. The four- and eight- 
channel units boast continuous duty out- 
put of 7OW per channel. 
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Silent dispatch system works in highband or lowband 


The silent dispatch system from 
Reach Electronics allows a customer to 
“page” a route vehicle directly, without 
going through a dispatcher. The silent 
dispatch unit in the vehicle turns on a 
panel light that corresponds with the 
customer who initiated the call. No 
sound is produced, and the driver does 
not need to be in the vehicle when the 
call is received. The system operates 
through a radio common carrier using 
RPC] (formerly POCSAG; also known 


as CCIR No. 1) numeric paging format 
in either highband or lowband. 
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Mobile data modem provides 
error-free communications 


The IQmodem from Coded Commu- 
nications uses digital signal processing 
to provide error-free, 4,800bps data 
communications in two-way radio ap- 
plications. The queuing data modem in- 
cludes digital channel sensing, message 
buffer memory and forward error- 
correction protocol. The modem works 
with existing MDI mobile data systems. 

Circte (467) on Fast Fact Card 


ir : 
Seger“ 


C1116 - CTCSS Encoder/Decoder 


Only $59.95 list 


call for Dealer and quantity pricing 


Sigrone Inc 

Huntington Pacitica Building 
19377 Beach Bid - Suite 212 
Muntngton Beach. CA 92648 
714-842-7855 FAX 714-842-9987 
Toll-free 1-B00-LA5-TONE 


SIGYONE. 


50 field programmable CTCSS tones — provides full 
compatibility with new "State-of-the-Art" repeater 
panels 


"Square" frequency response — allows use of very 
close spaced adjacent CTCSS tones without falsing 


Digital Analysis Decoder — provides ultra high 
decode sensitivity with superior “Talk off" performance 


Multiple Tone capability — allows separate channels 
to have different CTCSS tones 


Reverse Tone Burst — eliminates annoying receiver 
"squelch" tail 


Variable Time Out Timer with audible alert — 
prevents stuck mic’s from locking up the channel 


TX lockout — gives operator a “busy” signal if the 
channel is busy. Just like in trunking 


Built-in high pass filter — removes CTCSS modula- 
tion from the audio path 


Universal interface — provides extremely flexible 
interface, allows installation in virtually any radio 


Ultra small size — 1.6" x 0.9" x 0.25" 
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TOP OF THE LINE 
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The Premium Repeater Panel That Gives 
You All The Features You've Asked For 


Keypad and Display for Local Programming 

Full Remote Programming and Control, Even While In Operation 
50 CTCSS Tone and 49 Digital Squelch Code Capacity Standard 
Ultra High Performance ToneLock Tone Decoding 

Internal Dual Time Constant Squeich 

60 Milliamp Low Current Operation 

Real Time RS-232 Control 

Airtime Billing Software Package Available 


The Repeater Panel That Gives You 
Top Performance At A Budget Price 


Full Remote Programming and Control, Even While In Operation 
38 CTCSS Tone and 22 Digital Squelch Code Capacity Standard 
50 CTCSS Tone and 18 Digital Squelch Code Capacity Optional 
Ultra High Performance ToneLock Tone Decoding 

Real Time RS-232 Control 

Airtime Billing Software Package Available 


THE BOTTOM LINE === 
YOU GET MORE FEATURES FOR LESS MONEY 


12335 134th Ct N.E. Redmond WA 98052 ETRO 
Phone: (206) 820-6363 Fax: (206) 820-7031 
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New products 


Interface allows hearing impaired to send pages 


A telecommunications device for the 
deaf (TTD) interface for TekKNow’s Al- 
phaBox enables hearing impaired users 
to send alpha messages from their TDD 
input devices to any alphanumeric pag- 
er. The AlphaBox and TTD are com- 
patible with current paging terminals. 
Other additions are the Faxbox and Fu- 
ture Paging. Faxbox sends a detailed re- 


port of the day’s pages, date, time, sub- 
ject and content to each customer on a 
daily basis. Future Paging allows a user 
to send “reminder” pages at a specific 
time and date and provides for automatic 
repeat paging. Another enhanced ver- 
sion of the AlphaBox, the PageRouter, 
allows the system to act as a regional 
paging gateway. 
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Numeric pager features 
built-in alarm clock 
The Axess-N numeric pager from 
Ericsson Paging Systems features a 
built-in alarm clock and a flip-down 
“read-from-the-hip” holster. The pag- 
er offers internal memory backup, stor- 
age of as many as 12 numeric messages 
of 20 characters each, automatic time 
stamping, backward and forward mes- 
sage scrolling and low-battery indicator. 
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Financial market data 
can reach paging subscribers 
The Quote Alert System from Quotes 
Plus enables a paging company to pro- 
vide its subscribers with real-time stock 
market information. The service oper- 
ates via a desktop computer that direct- 
ly links the financial markets with any 
paging terminal through a standard RS- 
232 serial interface. Quotes can be sent 
every trading day at preset times. 
Circle (222) on Fast Fact Card 


Lowband mobile boasts 
45 channels, 60W RF output 


Model RML60 45-channel, 60W 
high-power lowband portable from 
Relm Communications includes track 
tuning, instant priority and area scan. 
It covers the 30MHz-to-SOMHz band in 
two versions: The RML60A spans 
30MHz-to-43MHz, and the RML60B 
includes the 37MHz-to-S0MHz band. 
Built-in features include time-out tim- 
er, busy-channel lockout, whine filter, 
cloning and IBM PC _ compatible 
programming. 
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ENHANCED SERVICES FOR ENHANCED PROFITS 


The Commander MultiSwitch is more than just your 
classical mobile/paging switch. You can now be the 
“one-stop” communications provider necessary in 
today’s communication marketplace. 


STANDARD ENHANCED SERVICES 


Talk back paging on 
any channel 


Call forwarding to 
office, home, or vehicle 


Group calls (tag any 
type pager together) 


Telephone resale 


Selectively assigned call 
durations. 


Mobile roaming services 


Page transfer to Telephone 
Number Retrieval (TNR) 


Time stamp pages for later 
recall via subscriber trunk 


Telephone trunk 
concentration 


Least cost call routing 


ESA Telecommunications, Inc., 10347 South Oxford, 
Chicago Ridge, IL 60415 
(708) 424-6464 Fax: (708) 424-6492 
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ANNOUNCING THE 
FIRST PIGGY IO BREAK 
THE SOUND BARRIER. 


Portable Phone Performance Now Available In Clip-on Mounting 
Soars To New Heights. For Easy-On, Easy-Olf Use. 

Now there’ a fast way to get higher performance Installation is a breeze with our new KGBK-825 
from a cellular portable phone. Kilklip™. Just clip on the antenna and roll up 

The new Larsen® KGB-825 installs in seconds, your window. 
improves signal strength, increases phone For detailed, independent test results call us toll 
versatility, and reduces dropped calls — propelling free for more information. 

ou to higher portable phone sales. = 
‘ The KGB-825 works ieee a coaxial cable Visit Booth 639-641 
hookup (the first cellular mobile antenna to make ) At The CTIA Show 


that claim). There are no tedious connections to Larsen ra nten na Ss 


make or break each time the portable phone is 

} } IN ULS.A.: call toll free 1-800-426-1656 or 206-944-7551 
moved out of the vehicle. It also restores lost signal IN CANADA: call toll free 1-800-663-6734 or 604-872-8517. Larsen® isa 
strength, making a portable phone as effective 


registered trademark of Larsen Electronics, Inc. *Kfilglass™ antenna 
; ; : series U.S, patent #4,764,773 
inside a vehicle as out. 
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It's One Powerful Little Piggy. 
The KGB-825 works as a passive 
repeater antenna, passing signals to 
and from the externally mounted 
gain antenna element. Larsen’s 
patented* impedance- 
matching circuitry creates a 
low impedance power 
transfer through the glass, 
producing peak performance 
for the portable phone. No 
tuning is required. 


New products 


Trunked, cellular testers 
provide precision readings 


The CMT 82, CMT 84 and CMTA 
84 from Rohde & Schwarz incorporate 
built-in signaling units for testing 
trunked and cellular radios. The units 
offer precision measurement of AM, 


FM and SSB. 
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Interceptor5103™ 


Digital Paging 

System Analyzer 
"Off the Air System Analysis" 
Turbo Charge your Digital Paging System! 
Maximize pager capacity per chanaci! 
Minimize busy bor delays! 
* Golay, NEC and Pocsag 512 / 1200. 
* Real time display of all modes. 


* Capcode, function code, pager type, synch 
code or preamble and data message. 


* Batch fill and efficiency analysis. 


* Break down of data stream to binary level. 


* 24 statistical summary - pages, data words 
and addresses per second. 


* Pager trap and logging. 
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Numeric pager possesses 
vibrating option 

The Impact pager made by Hyundai 
and distributed exclusively by Interna- 
tional Telecom is a numeric display unit 
that incorporates a vibrating option. The 
pager features a 12-digit LCD, four ad- 
dresses, two cap codes, a low-battery 
alarm, duplicating message detection, 
alert tone with silent mode and four 
memories capable of 20-digit storage 
each. 
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Page Sitter™ 


Page Monitoring and 
Retrieval System 


No More Missed Pages 


* Tracks over 32,000 Digital Pagers 
(expandable). 

* Stores to individual password 
protected files. 


* Records Time /Date, Capcode, Function 
Code, Pager Type and Data Message. 


* Automatic Decoding of NEC, Golay, 
Pocsag 512/1200 Synch Codes 1 - 4. 


* Works with all terminals. 
* No hardware connections. 
* Instant retrieval local or remote. 


* Multiple channels. 


Trunked radio remote 
controls Johnson unit 


Model 94 trunked radio remote con- 
trols E. F. Johnson 8600 series trunked 
radio. As many as 10 desktop remotes 
can contro] a single Johnson unit. The 
Zetron remote includes scan, lockout, 
monitor, transmit, LED display and up 
and down controls for system and 
group. The remote also features an in- 
tercom switch, privacy control and a su- 
pervisor function. Systems that include 
more than one remote require a Zetron 
model 96 extended local interface con- 
nected to the Johnson radio. Remotes 
can be placed as far as 2,000 feet from 
the interface unit. 

Circle (506) on Fast Fact Card 


A Pop Up Alpha Paging 
Program for Your PC 


Full featured at a fraction of the cost. 


/ Unlimited Subscribers & Groups. 
/ Uses only 10K of Memory. 

/ Multi-tasking operation. 

¢ Full [XO protocol. 


/ Wrap around page logging 
with recall. 


Only $19.95 


Quantity Discounts Available. 


Statistical Control Systems Corporation ¢ 3430 27th Parkway e Sarasota, Florida 34235 
1-813-954-8816 e Fax 1-813-954-8624 
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The Slimline ACCOMPLICES 


Phone Mount Gang 


The gang members of this notorious group are being captured by 
installers across the country. PanaVise Slimline mounts have been 
sought after due to their sleek design, versatility in use, and ease of 
installation. Be on the lookout for three varieties of this most 
wanted mount—the 726, 727 and 728 (all pictured above). They are 
armed with reliability and considered dangerous to other mounts on 
the market. 


Universal Radio Mount 


The PanaVise Universal Radio mounts are being put to hard labor 
due to their rugged toughness and dependability. There are two Universal Joints 
brands, the 950 (pictured above) and 951, still at large with a gang (set screw and 
of posts just waiting to hold up your raclio, knob adjustment) 
PanaVise Universal Joints 
are infamous for illegally 
Do yourself a favor and sleep soundly tonight — put a PanaVise entering into tight spaces 


away for life and never worry about the crimes of a bad installation and stealing the 
again, headaches away from 


iough installations. 


REWARD : ® 1485 Southern Way 
AN AVASE? eos 
A Quality Installation & Customer Satisfaction Fax: (800) 385-8002 
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Back-Up Plates 
(standard foot and 
under dash small 

foot) 
PanaVise Back-Ups are 
known for eliminating — | 
self-tapping screws and | 
wanted as the perfect 
hold-up accomplice 
for dash or console 

installs, 


Phone Mount 
Display 
PanaVise Displays are 
under suspicion for 
creating more purchases 
and highlighting the 
product line, 
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New products 


Mobile data terminal offers 
formulated forms 


The MDT 100 mobile data terminal 


sends and receives messages from mo- 
bile or fixed locations and is based on 
a forms-handling concept. Forms can be 
predefined and stored in the Ericsson 
unit's internal memory. The MDT is de- 
signed for use on the Mobitex mobile 
data network. The MDT includes an 
operator's unit that controls the termi- 
nal and the radio; and a system unit. The 
system unit has two connections for op- 
tional equipment such as an alphanu- 
meric keyboard, a printer. a bar code 
scanner and a magnetic code scanner. 
Circle (509) on Fast Fact Card 


MEET YOUR N 


‘ROR SEIS ACRE REETOB SLIDE AAP ES EESIIEES BELT LOL RCEL ELEN 


HE'S UNREAL! 


TILL Bt 
que! na F 
TTT | SOL 
“Unmllll Nt 


Zi 


cs 
mul 
Ml 


z\ 


" 


= 


January 199] 


oe 


He works 24 hours a day - every day! 
He continuously monitors up to 104 parameters! 
He controls 16 relay outputs automatically! 
AND He knows when to call for REAL help! 


Static discharger 
lowers antenna noise 


The Precipitation/Corona AS-1 fiber- 
glass rod provides a discharge path for 
electrons on towers and antennas to re- 
duce corona noise and precipitation stat- 
ic. The Static Busters static discharger 
improves noise levels as much as 20dB 
to 30dB or more, depending on the fre- 
quency. It increases range during other- 
wise noisy periods. 
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T TECHN 


ProTek is the most advanced Monitor, 
Alert, and Control System on the market. 
It's like having a technician at the site that 
constantly monitors DC voltages, RF 
power, and contact closures on your 
equipment. It takes whatever action you've 
programmed, including alert calls to a 
person, pager, or computer equipment, and 
it keeps a complete event record. 


RORRRDSOCE Mee ELE TORTI MRNINO NNER BARONESS 


ProTek. . .A Real Technician's Best,Friend. 


PaAGEIEK 


2801 SPRING FOREST RD. 
RALEIGH, NC 27604 
919-876-8294 


Trunking, cellular meter 
has built-in signal source 


Model 400 cellular and trunking 
SWR meter and relative strength indi- 
cator includes an SWR meter and built- 
in signal source. The unit’s signal source 
covers the trunking and cellular 


800MHz range. The CT Sys- 
tems/Wavetek tester verifies antenna 
performance from 800MHz to 
1000MHz. Connected to an antenna, 
the meter indicates relative strength 
across the same spectrum. 
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POWER UP... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting SL-11A [black] 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"Hx7%"Wx9%"D) or the SL-11R (234°H x 7"W x 9% "D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 


dda Irna 
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be 


| 


‘-. 
- 
> 
= 
x 
-* 
Ss 

> 


9 Autry, Irvine, CA 92718 
ASTRON Teopiheee: 714/458-7277 


CORPORATION Facsimile: 714/458-0826 


dda mena 
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New products 


Trunked radio system incorporates fiber optics 


The OTR-90 fiber optical trunked ra- 
dio system includes fiber optic, laser 
and RF amplifier technology to permit 
full-duplex trunking service in areas 
where coverage is lacking. Airports, 
convention centers, large buildings and 
tunnels are some of the areas suited for 
the OTR-90. The Decibel Products sys- 


tem receives signals from the transmit- 
ter combiner and converts the signals to 
1,300nm amplitude modulated light and 
transmits it over a single-mode fiber op- 
tic cable. A receiver-amplifier converts 
the light back to RF signals and ampli- 
fies them for transmitting by an antenna. 
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ired of the Same Old Line? 


The new DCL 1200 radio/modem transceiver by Neulink 
eliminates the need for expensive leased lines. 

Neulink’s DCL 1200 transmits your data at a phenomenal 1200, 
2400, 4800, and coming soon 9600 bits per second in full duplex 
or half duplex configurations using VHF, UHF, and 900 Mhz FM 
radio channels to transfer data between computer systems. 

Plus, the DCL 1200 provides interface for any RS-232-C (V.24) 
data application. 


* Each unit is 100% hand tested ¢ Adjustable RF power levels, 0-5 


© IBM PC Compatible- was 


Communications software optional : 
* Full duplex and repeater operations 


® Heavy duty industrial enclosure optional 


© Separate transmit, receive, modem, 
ond RS-232-C boards 

® High Field Reliability. Each board is 
100% environmentally-tested over a 
temperature range from -30C to +60C 


* Operates on 12 VDC 


* Optional AC Power Supply 
100/110/220/240 VAC-UL, CSA, VDE 
approved 


Fa 


Limited One Year Warranty 


(Notional) 800-233-1728 (FAX) 619-587-0049 (TELEX) 499-3540 LSY¥ 10040 Mesa Rim Road, San Diego, (A 92121 
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Telephone interconnect offers 
half, full duplex 


The TIC-Base full- or half-duplex tel- 
ephone interconnect from Northern 
Controls & Communications includes 
DTMF and CTCSS selective signaling 
and decode; tone or pulse regenerated 
dialing; programmable CW ID; and 
over-the-air latching relay operation. 
The base unit has an external alarm site 
input. When used with the TIC-ID user 
interface, the TIC-Base incorporates a 
full-duplex link for as many as three in- 
dependent users with standard telephone 
equipment at the remote locations. 
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GPS receivers suit 
military, commercial uses 

The MX 7100 series rugged, low- 
power GPS receivers suit cargo track- 
ing, forestry and weapons delivery sys- 
tems, among other commercial and 
military uses. The Magnavox six- 
channel units offer uninterrupted con- 
tinuous tracking of as many as six satel- 
lites. The units support high accelera- 
tion rates without signal loss. 
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Modular rectifier cabinet 
holds six 10A circuit cards 


Model MZ60CAB 60A modular rec- 
tifier cabinet from Lorain Products can 
be configured with six 10A rectifier cir- 
cuit cards to supply 30A power from a 
120Vac input or 60A from a 240Vac in- 
put. The unit features overvoltage shut- 
down, 50A redundancy and a series out- 
put diode. 
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6dB gain sector antenna 
places null on horizon 


The PD10085L “localizer” 60° pan- 
el antenna offers 6dB gain and 25° 
downtilt with a 30dB null on the hori- 
zontal plane. The Celwave unit boasts 
a high front-to-back ratio and is housed 
in a weather-resistant radome. The an- 
tenna suits 824MHz-to-894MHz range. 
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2W portables facilitate 
programming 2 frequencies 
VHF and UHF synthesized portables 
feature programmability for two fre- 
quencies. The Midland LMR 2W port- 
ables offer preset automatic noise 
squelch, programmable time-out timer 
and power saver. Model 70-135 spans 
the 136MHz-to-I74MHz range, and 


mode] 70-235 operates in the 406MHz- 

to-512MHz range. The portables meet 

or exceed military standard 810C and D. 
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Database software provides 
microwave path calculations 

The Microwave Database Manager 
from SoftWright provides microwave 
path budgeting and site design on IBM 
PC-compatible computers. It analyzes 
fade margin, reliability and outage cal- 
culations for non-diversity and space- 
diversity microwave systems. 
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antenna. 


antenna: Mobile Mark. 


should — for maximum gain. 


accessory. It’s a necessity. 


_ Mobile Mark antennas. 
It's perfectly clear. 


Your mobile phone 
reception Is 
as good as your 


IONS ANTENNAS 


3900-B River Road, Schiller Park, IL 60176 
800/648-2800 or 708/671-6690 


Hand-held DTMF tester 
handles all 16 tone pairs 


Model DTMF-5000 pocket-sized 
tester from Conway Engineering en- 
codes and decodes all 16 DTMF tone 
pairs. The unit has an eight-digit display 
and comes with a rechargeable battery, 
battery charger, carrying case, patch 
cords and earphone. 
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It's no overstatement. The antenna is the single 
most important factor for good mobile phone 
reception. That calls for an outstanding 


It's the one antenna that goes through an 
automatic car wash unscathed, without 
removal. It's the one that never needs retuning. 
The one that resists signal loss from snow, ice 
or dirt build-up. The one whose sleek design 
eliminates wind whistling noise. And the one 
that stays vertical —like a good antenna 


If you want the assurance of consistently good 
mobile reception, an antenna with the technical 
finesse of Mobile Mark is more than an 


On-Window Antenna 
Mark II, 3 db gain 
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New AOR 
Receiver 


2016 Channels. 
1 MHz to 1500 MHz 


Total Price. Freight Prepaid (Express Shippng Optional) 


*499 


Continuous coverage 
AM. FM. wide band FM, & BFO for SSB, CW. 


RS5232 port built in. 

25 Day Satisfaction Guarantee 

Full refund if not Satisfied. 

Includes AC/DC power cord, Antenna, and 
Mounting Borcket 

Size: 2 Tate 5 8/8°W x6 1/2°D Wt. 1b 


COMMUNICATIONS 
10707 E. 106th St. Fishers, IN 46038 
— Toll Free 800-445-7717 —== 


Visa and ln tegaiirdiy weer) 
_— D slight! het ee 


(COl highe: 
tn Incliona 317-849-2670 Collect’ FAX (317)849-8794 
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FOT12-A 
Alignment 
Oscillator 


New version with three frequency 
ranges. Six crystal.positions. 
A great portable alignment tool. 


CALL TOLL FREE 
1-800 426-9825 


INTERNATIONAL CRYSTAL 
MANUFACTURING CO., INC, 


P.O. Box 26330, Oklahoma City, OK 73126 


64 Mobile Radio Technology January 1991 


New products 


900MHz portable offers 
digital channel selection 


The GE-NET MTL portable radio 
from Ericsson GE Mobile Communi- 
cations fits the 90OMHz spectrum and 
offers rapid and automatic digital chan- 
nel selection, privacy, priority group 
scan and multimode system coverage. 
The programmable unit is housed in a 
rugged metal case and meets military 
standard 810C and D. The portable has 
a 1,200mAh battery and top-mounted, 
16-position selector knob. 
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Omni antennas boast 
fiberglass enclosures 

Fiberglass enclosed omni antennas 
from Cushcraft/Signals are available in 
800MHz and 900MHz models. The an- 
tennas include plated copper laminated 
radiators, pigtail-mounted connectors 
and broad gain bandwidth. Model 
SB8060B covers 806MHz to 866MHz. 
Model SB8960B covers 896MHz to 


940MHz. 
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Packet radio modem boasts portability 


Radio packet modem 840C-II is a 
self-contained, portable unit designed to 
operate on ARDIS, Canada’s Mobidata 
or a private radio system that uses the 
MDC 4800 radio channel protocol. The 

Circle (493) on 


wireless modem from Mobile Data In- 
ternational uses a radio channel to 
communicate instead of wires. Field 
workers can communicate directly with 
base operations via the modem. 

Fast Fact Card 


ALPHA/NUMERIC 


U 


niden 


¢ Smallest full-featured POCSAG Alpha/Numeric 
pager on market 


Memory saver — holds messages in case of 
accidental turn-off 

Individual message delete 

Constant on-screen status indicators 
Vibrator option 


VCP. 


Dallas, TX 75355-0999 


P.O. Box 550999 


INTERNATIONAL, INC. DALLAS, TEXAS 


COMMUNICATIONS DIVISION 
Wats 800-527-9366 FAX # (214) 278-5981 
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Voice mail systems offer 2 to 24 ports 


Cindi “plus” voice mail systems from 
Genesis Electronics offer from two to 
24 ports and two to 80 hours of voice 
storage, plus integration to more than 
100 makes and models of telephone sys- 
tems. The enhanced Cindi I+ and Cin- 
di II+ offer a personal user menu that 
provides cach mailbox owner with a 
single-level automated attendant for cus- 
tom call direction options, such as trans- 
ferring a call or leaving a voice message. 
The units also have a ‘‘zero to transfer” 


function that enables a user to press “0” 
to transfer to any extension. 
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Coverage extender includes fiber optic, RF techniques 


The Micro Lite coverage extender 
system made by Decibel Products in- 
corporates fiber optic, RF, laser and am- 
plifier technology in its operation. The 
system extends coverage for microcell, 
personal communications network and 
cell extender applications. The system 
receives signals via an interface panel 


Software produces 
fault-tolerant CAD 

The AlertCAD dispatch software pro- 
vides reliable and fast dispatching, in- 
creased throughput, improved CPU 
clocking and reduced operating system 
overhead. The Scientific Software dis- 
patch system includes no wait coding; 
event-driven coding: forward and back- 
ward scrolling; interchangeable dual 
work areas; color warning screens; 
short-cut commands: and separate mes- 
sage queues. The fault-tolerant system 
runs on Stratus or IBM fault-tolerant 
hardware. 
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from existing or new cell sites, and an 
optical transmitter converts the RF sig- 
nals to 1.300nm light for transmitting 
over a single-mode optical fiber. A pow- 
er amplifier converts the light back to 
RF and amplifies it for transmitting by 
the antenna. 
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Portable analyzer permits 
storage of test setups 

Model R-2600A portable communi- 
cations analyzer includes duplex and 
sweep generators; a spectrum analyzer; 
a sensitive receiver; RS-232 remote 
control; color monitor port; self- 
calibration; and on-board signaling. The 
Motorola tester offers digitized screen 
bit mapping, window and softkey func- 
tions, fast-reacting autoranging scales 
with analog and digital readouts, perma- 
nent storage of frequently used test 
setups, and signaling encode and decode 
functions. 

Circle (218) on Fast Fact Card 


NUMERIC 


Panasonic 


oO 
2 
2% 
oc 
Be 
A va 
ak 
, ag 


* Synthesized (Programmable/Reprogrammable) 
— VHF (980 frequencies) 
— UHF (400 frequencies) 

* POCSAG Signaling Format 

+ Up to 8 Address Capability 


— Cap Codes 
— Pager Functions 


» Vibrator Option 


( P INTERNATIONAL, INC. DALLAS, TEXAS 
ee ee ee 
ees COMMUNICATIONS DIVISION 


P.O. Box 550999 — Dallas, TX 75355-0999 


Wats 800-527-9366 FAX # (214) 278-5981 
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| Bobier/ Celwave / Centurion 


_ Sonnenschein / Speco / SSC 


When You 
Need It Now! 


Andrew Corp./ The Antenna 
Co. / Antenna Specialists 
AP!/Astron/B&K Precision 
Bandit / Beckman / Bird 


Communications Special- | 
ists / CP! Communications 
Cushcraft / Decibel Products | 
Gamber-Johnson / Helper 
Instruments / Heliotrope 
General / Hustler /IFR /Jabro 
Johnson Controls / Ken- 
wood / Maxrad / Motorola 
Radius Telemetry / Multiplier 
Optoelectronics /Ora Cellu- 
lar Technology / PACE Pala- 
din / Power Sonic RF Ind. / 
Ritron/ ROHN Sat-Pak/ SDI 
Selectone / Shure Bros./ 
SMC Electromount /SCI 
Siemens Solar Industries 


Standard Communications 
TPL Corporation 


CALL 
1-800-442-3811 


Hutton Communications \ 
4112 Billy Mitchell Drive | 
Dallas, TX 75244-2315 


214-239-0580 
FAX 239-5264 
800-442-3811 
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AUTOMATIC 
RADIO STATION 
CW IDENTIFIER 


MODEL 813A 


¢ MULTI-MODE OPERATION 
e CHANNEL IN-USE INHIBIT 
e REPLACEABLE CALLSIGN 
e MINIATURE SIZE 1” x 4” 

® ONE YEAR WARRANTY 


$79.95" 


"Plus Shipping, Handling & CA. Sales Tax 


Securitron Co. 


PO Box 32145 San Jose, Ca. 95152 
Phone (408) 263-6434 
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PHOTOVOLTAIC 
ELECTRICITY 


eatin. * 5 tt “ 
# Engineered power systems for remote 
sites & inaccessible locations. 


/ Extreme reliability in hostile 
environments. "Bullet-proof” systems 
with charging capability and storage 
matched to your loads. 

/¥ Cost effective solar electric systems 
are often the best solutions for loads 
requiring a line extension. 


Available Now at 


100 Skeels St. 

P.O, Box 1499 
ee OM 
THE SUN ELECTRIC COMPANY — Hamilton, MT 59840 


1-800-338-6844 
Circle (64) on Fast Fact Card 
66 Mobile Radio Technotogy January 1991 


New products 


Cellular phone charger 
fits Motorola PT-500 


The TCP-500 mobile rapid charger 
from Telecom Cellular Products fits 
Motorola's PT-500 cellular telephone 
and increases talk-time power 24 hours 
a day. The unit requires a two-wire 
hookup to any vehicle power source. 
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Cellular antenna installs 
over side glass window 


The Passive Repeater window-clip 
cellular antenna includes an inner re- 
ceiver box with dual Ys-wave tuned re- 
ceiver radials. The SureCall antenna in- 
stalls by an over-the-glass mounting on 
any opening side window of a vehicle. 
Three versions of the mini portable an- 
tenna are available. 
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Fax service notifies 
subscribers of transmission 

The Cue FaxForward service permits 
fax transmission to a system subscriber 
without knowledge of the subscriber’s 
location. The sender merely routes the 
fax message to the paging subscriber’s 
personal 800 number. The fax arrives 
at Cue’s Message Center, which signals 
the subscriber’s pager of a fax transmis- 
sion. The subscriber retrieves the fax 
from any facsimile machine by dialing 
a separate 800 number. 
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Synthesized mobile sports 
built-in data interface 


The MTD 16 Plus mobile radio incor- 
porates an eight-digit alphanumeric dis- 
play, capacity for 10 preprogrammed 
special calls, telephone interconnect and 
a built-in 9,600 baud interface for data 
applications, Capabilities include mul- 
tisite operation, PTT ID, remote radio 
disable and dynamic regrouping. The 
Ericsson GE Mobile Communications 
unit meets military standard 810C and 
D specifications. 
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SHINWA 


* Low band, VHF, UHF 

* Two tone sequential 

* Single “AA” battery 

* Variable volume control 

* Locking battery compartment 
* Group call command 


INTERNATIONAL, INC. DALLAS, TEXAS 
COMMUNICATIONS DVD === 


P.O. Box 550999 — Dallas, TX 75355-0999 


Wats 800-527-9366 


FAX # (214) 278-5981 
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Desktop dispatch console 
expands to 16 channels 


The Ultra~-Com 96 desktop dispatch 
console from Modular Communica- 
tion Systems expands to a 16-channel 
capacity with the use of channel cards. 
Features include a management infor- 
mation package, personal vehicle status 
information, user programmability and 
a G-Star interface. The system is avail- 
able in an integrated switch and super 
twist LCD version and a CRT version. 
The versions offer on-board multifor- 
matted paging. 
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Self-supporting towers 
have galvanized components 


Tubular steel or solid leg members 
and hot dip galvanized components 
make up Rohn’s self-supporting towers. 


The three-leg triangular design ts strong 
and improves lead capacities. Custom 
designs are available for towers as tall 
as 500 feet. Model SSV can be com- 
bined with model SSMY, which is de- 
signed for increased capacity and wind 
load. 
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Voice processing system supplies messaging, dispatch 


The PC-based Hello enhanced voice 
processing system suits radio paging, 
cellular and other communications uses. 
The Enhanced Systems system includes 
voice messaging, audiotex bulletin 
boards, outbound call processing. al- 


phanumeric dispatch and voice recog- 
nition. The Hello software is modular 
and interfaces to any radio paging or 
cellular system and to all standard trunks 
and data interfaces. 
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VCP IS YOUR COMMUNICATIONS RESOURCE 


Panasonic 


VCP is an authorized stocking distributor of the 
Panasonic, Shinwa and Uniden Pager lines. 


« Stock pagers shipped within 24 hours 
* No minimum on stock pagers 

* In-stock refurbishing kits 

* In-stock pager parts 

* Panasonic batteries — in stock! 

* Variety of payment plans 


SHINWA 
uniden’ 


— VCP 


Pisxteenationat, INC. 


DALLAS, TEXAS 


ees COMMUNICATIONS DIVISION 


P.O, Box 550999 ~— Dallas, TX 75355-0999 


Wats 800-527-9366 = FAX # (214) 278-5981 
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DECIBEL 


DB812F Omni 
DSD™ 12 dBd 
806-960 MHz 
Base Antenna 


With its 3-inch Horizon 
Blue™ fiberglass radome, 
Decibel's Dual Skirt 

Dipole ” antenna resists 
winds to 150 mph. with 
one-half inch of icing 
Specifications 

Range: 806-960 MHz 
Bandwidth: up to 10 MHz 
Gain: 12 dBd 

Downtilt: 5 builtin 
VSWR: 15 to 1 or better 
Power: 500 watts max | 
Impedance: 50 ohms | 
Length: 206" or 200" | 
Flange: Fixed 


Other features include dipole 
collinear arrays. a 28-inch 
aluminum alloy extension 
pipe for mounting. a 
grounding brass tube from 
top to bottom for lightning 
protection. and drain plugs 
for moisture evacation 

All radiators. feed 

and matching system 
components are made of 
copper or brass. which 
reduces intermodulation 
when several transmitters 
are combined on the same 
antenna 
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New products 


Mounting head incorporates 
sliding drawer maneuver 
A mount head for Gamber- 


Johnson’s Grid 1500 series laptop com- 
puters, the DS-15, fits any of the com- 
pany’s DS modular mount bases. It in- 
cludes a sliding drawer movement with 
a handle for quick installation and 
removal. A key lock on the drawer is 
standard. 
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Repeater series contains built-in duplexer, power supply 


The Repeater Plus series of repeaters 
includes wall-mount and desk-mount 
versions. The Ritron desktop version 
operates as a repeater and base station 
and includes a built-in speaker; volume 
and squelch controls: and provision for 
as many as four CTCSS or two DCS 


encoder-decoder modules. The wall- 
mount version includes built-in switch- 
programmable CTCSS encoder-decoder 
and local test speakermic jack. Both 
versions have a built-in duplexer and 
power supply. 
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2,000-channel scanner probes 36 channels per second 


The Ace Communications 2,000- 
channel receiver covers IMHz to 
1.500MHz and scans 36 channels per 
second. The scanner boasts high speed, 
broad coverage and a built-in interface 
to an RS-232 port. The unit is for 
tabletop or under-the-dash use. The re- 
ceiver can scan 62 banks of 32 frequen- 
cies for 1.984 scanned frequencies. and 
16 memory locations are set aside for 
beginning and ending search limit fre- 
quency pairs. The unit slows scan rate 
to compensate for tuning lags when ad- 
jacent frequencies ure more than 


30MHz apart. 
Circle (468) on Fast Fact Card 


Cellular 
Antennas 


Mark manufactures 8, 9 and 
10dB Cellular Directional and 
Omni Directional Antennas. 


Our highly directive Cell 
Enhancement Antennas are 
available in parabolic grid, 
solid and high performance 
models for the non-wireline 
and wireline frequency bands 
of 825-885 MHz, 835-895 
MHz, and wide bands in the 
825-895 MHz range. 


These antennas can be used 
for better coverage at the 
remote site or to improve 
coverage of mobile units. 


Radiation Systems Inc. 
Mark Antennas Division 


2180 S. Wolf Rd. Des Plaines, IL. 6418 
Tel, (7081) 298-9420 Fax (7081 635.7946 
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Directional 


High Performance 
Cell Enhancement 


Super Short Haul 
Cell Enhancement 


...FOR ALL RADIOS 
| CHANNEL ELEMENTS 


Recrystalled & Compensated 


_| BATTERIES 


For Portables & Pagers 


COMPETITIVE 
PRICING!!! 


EMERGENCY SERVICE 


FOR CRYSTALS 24 Hours | 
Normal Delivery 3 Weeks 


800-333-9825 
CAL CRYSTAL LAB, INC. 


1142 No Gilber!. Anaheim. CA 92801 ¢ FAX 714-491-9825 


72 Hours ! 1 Week 
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Wideband, lowband mobiles deliver 2W to 50W RF 


Model 70-0351 dash-mount and mod- 
el 70-0355 remote-mount mobile trans- 
ceivers operate from 29.7MHz to 
36MHz, 36MHz to 42MHz or 42MHz 
to 50MHz without retuning. The Mid- 
land LMR mobiles program for 22 
channels, a capacity that expands to 99 
channels with a plug-in module. Output 
power adjusts from 2W to SOW. Fea- 
tures include a built-in dual-priority 
channel scan that covers 40 channels per 
second; a built-in noise blanker with in- 
ternal enable-disable switch; and die- 
cast chassis. The synthesized units meet 


Radio cases sport quick-release 
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military standard 810C and D. An ex- 
ternal jack permits programming via a 
PC, data module EEPROM program- 
mer or cloning. 
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swivels 


Protective cases for two-way radios 
from A.W. Enterprises feature stamped 
metal quick-release swivels for discon- 
necting units. The swivel is 4/4-inch 
thick and is 2 ounces lighter than the 
die-cast swivel it replaces. The stamped 
swivel is compatible with the company’s 
previous teardrop swivels. It is availa- 
ble on the complete line of two-way ra- 
dio cases. 


Battery conditioning system fulfills NiCd charging needs 


The Discovery battery conditioning 
system recharges and conditions two- 
way and cellular NiCd batteries. The 
unit restores 100% of a battery's rated 
energy automatically and protects a bat- 
tery from overcharging. The system is 
made by Surecharge Industries, and 
conversion kits are available for Motor- 


ola, Ericsson-GE, ICOM, Maxon, 
RCA, Ranger. E. F. Johnson. Ben- 
dix/King and Standard Communications 
two-way radios. For cellular telephones, 
conversion kits are made for Motorola, 
NEC, Mitsubishi, GE, Panasonic, 
Nokia-Mobira, NovAtel, Audiovox and 
Radio Shack. 
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to 1 GHz. Call or write for details. 


108-1000 MHZ RADIO DIRECTION FINDING 


* Interference Location | —===seeeas 
* Stuck Microphones ; 
* Cable TV Leaks 


* ELT Search & Rescue 
New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler 


shift radio direction finder. Simply plug into receiver's antenna and external speaker jacks. 
Models available with computer interface, synthesized speech, fixed site or mobile - 108 MHz 


DOPPLER SYSTEMS, INC. Bp, Box 31810 


(602) 488-9755 
AZ 85046 FAX (602) 488-1295 


Circle (70) on Fast Fact Card 


Headquarters 
Hutton 
3240 Garden Brook Deve JD 
Oallas, Texas 75234-2303 
214-484-0580 
800-442-3811 
Fax: 214-484-9254 


& electone 


Tone Signalling - Remote Controls 


ae 


Shared Repeater Panel 
ST-180 

The Selectone Model ST-180 Shared 
Repeater Panel performs all audio proc- 
essing , timing and control functions 
required to allow multiple users on a 
shared radio repeater. Designed for 
smaller repeater systems with up to eight 
users, the low cost ST-180 provides 
many of the same features found in 
more expensive panels. Features such 
as digital CTCSS programming, busy 
channel lockout, tone translation and 
remote on/off control [optional]. 


Miniature Universal CTCSS 
Encoder/Decoder 
Model ST-146 
The industry's smallest CTCSS encoder/ 
decoder , measuring only 1.68" L x ).81"W 
x 0,25" H for easy mounting in almost 
any mobile or portable radio. Includes 
high-pass filter and multiple outputs for 
easy interface to almost any radio 
squelch circuit. Field Tunable from 67.0 
to 250.3 Hz. Operates on 5.5-16Vdc at 
less than5 mA. Decode sensitivity is 10 
mV when supply below 8 Vdc. Frequency 
Stability better than 0.2% Mounts with 
double sided tape. Call Hutton to order. 


Distribution Services of M, Hutton & Company 


Fax; 713-446-5779 
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New products 


VHF, UHF mobiles feature 4-, 12-channel versions 


Model FTL-2011 Vertex VHF mo- 


biles include 40W RF output and 
26MHz frequency spread; UHF models 
FTL-7011 offer 25W at 36MHz spread. 
Both Yaesu models are available in four- 


Modem links MDT 
to Mobitex network 

Operating ata speed of 8,000 bits per 
second, the C719 modem links a mobile 
data terminal to the Mobitex mobile data 
network. The Eriesson modem suits 
uses such as ficld personnel, public 
safety. transportation and utility 
companies, 

Circle (512) on Fast Fact Card 


and |2-channel versions. The 12- 
channel versions can be upgraded to 24 
channels. The models are IBM PC field- 
programmable with cloning capability 
and meet military standard 810C and D. 
The mobiles offer built-in CTCSS., user- 
programmable accessory button for 
high- low-power output, talk-around 
and call alert, time-out timer, busy- 
channel lockout, 5W audio power out- 
put and heavy-duty mic. 
Circle (479) on Fast Fact Card 


Portable cellular antenna 
mounts to vehicle window 

With the use of a TNC connector, the 
portable cellular telephone vehicle win- 
dow antenna mount assembly from 
Kuby Kommunications mounts casily 
without the use of tools. The cellular 
mount slips over the edge of a vehicle's 
glass. It includes 10 feet of coaxial 
cable. 
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PC or DTMF signaling 
controls voice switch 


Model 376 voice frequency switch in- 
cludes 16-line capacity, which is ex- 
pandable to 32 lines. Mobile radio, base 
station and telephone circuits may be in- 
terconnected via a standard PC-type 
computer controlled by a software pro- 
gram from Raven Electronics. A col- 
or display shows the status of switch 
connections on a port-by-port basis. 
Standard features may be selected and 
programmed in the field. They include 
port destination, security passwords, 
monitoring, conference and superviso- 


ry override. om 
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What Really Turns You On 


The "Smart Vox", used with any of our audio accessories, will 
recognize your voice in varying noise - from quiet to 

deafening - and will consistently turn on your radio .. . but only 
when you talk. No loss of words at the start of a message, no 
false keying, no adjustments, no modifications. 


How's that for a turn on? 


For completely HANDS-FREE, RELIABLE RADIO 
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COMMUNICATIONS, get turned on by our "Smart Vox". 


Contact: 
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CORPORATION 
1400 North Shoreline Blvd. 
Mountain View, CA 94043 
(415) 965-8020 


L iterature 


Booklet describes 
optics control research 

“Current Research and Studies On 
Optics Control” by Anritsu includes 
technical detail and diagrams on five op- 
tics control techniques. The 38-page 
booklet describes high-speed modula- 
tion of lightwaves; control of optical 
waves via non-linear optical effects; de- 
velopment of a hyper-coherent optical 
sweep generator using semiconductor 
lasers; phase-conjugate optics using 
dye-doped films; and semiconductor 
quantum effect devices. 
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Brochure describes 
computer batteries 

Cells and custom packs for comput- 
er batteries are included in PowerPak’s 
reference guide. The brochure contains 
Panasonic and Electrochem lithium 
computer battery specifications and a 
cross-reference section. 
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Pricebook covers 
mobile communications 
Base stations, mobile antennas, cable. 
connectors, batteries. power supplics 
and remotes are included in Cart- 
wright’s pricebook. 
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Industry calendar lists 
shows, meetings, conferences 

The 1990/91 Electronics Industry 
Calendar lists more than 100 national 
and international electronics industry 
trade shows, meetings and conferences. 
The 16-month calendar is available from 
the Electronics Representatives As- 
sociation (ERA). 
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Price guide lists 
electron tubes 

Richardson’s product price list fea- 
tures part number listings and prices for 
electron tubes, cathode ray tubes, 
receiving tubes, camera tubes and 12V 
relays. The price list is for dealers and 
users. 
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ees 


Report evaluates future of PCNs 


PCN: The Future of Telecommunica- 


tions?—An Analysis of the Emergence of 


Personal Communications provides 
background information and detailed 
strategic insight into personal commu- 
nications networks (PCNs); the evolu- 
tion of personal communications: and 
the implications of these developments. 


The 300-page report by Impulse Tele- 
communications evaluates new busi- 
ness opportunities in this field; 
describes the technology; and evaluates 
investments in the affected industries, 
such as cellular, telephone, paging and 
payphone companies. 
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ST-25 MOBILECALL’ 
VOICE ENCRYPTION MODULE 


(Actual Size} 


A DIGITALLY-CONTROLLED, HIGH SECURITY VOICE 
ENCRYPTION DEVICE WITH OVER 4 BILLION AVAILABLE 


CODEKEYS. 


¢ High Security — over 4 billion 
codekeys! 


¢ Miniature Size — measures only 
1.5”L x 0.85 "W x 0.25"H. 

¢ High Quality Audio — high quality, low 
distortion audio recovery in encrypted 


mode. 


¢ Fully Compatible — with nearly all 
radio systems. 


¢ Field Programmable — with low cost 
keypad programmer. 


¢ Low Cost — At last, an encryption 
device that costs less than your radio! 


FOR FULL FACTS, CALL TOLL FREE: (800) 227-0376 


Selectone 


23278 Bernhardt St., Hayward, CA 94545 
(415) 887-1950 ¢ FAX [415] 887-4011 
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F eedback 


Readers prefer NiCds for portable transceivers 


Nickel-cadmium (NiCd) batteries are 
the most popular type of battery used 
for portable transceivers, according to 
the respondents to the June 1990 ‘*What 
Do You Think?” questionnaire. An 
overwhelming 98% of the respondents 
use NiCds to power their portables, and 
93.9% have purchased batteries in the 
last 12 months. 

NiCd battery delivery is not a prob- 
lem for readers, 89.9% report. ““Mem- 
ory effect.’ however, has been a prob- 
lem with NiCds used by readers as 
reported in the following statistics: 


‘MEMORY EFFECT’ 


IS A PROBLEM % 
Yes 55.6% 
No 40.4% 


No response 4.0% 


Exercising a battery improperly con- 
tributes to the “memory effect”’ prob- 


lems. readers state. Comments include: 

© “Personnel attempt to recharge bat- 
teries before they near discharge; bat- 
tery life gradually decreases.” 

e “A battery doesn’t hold a charge 
when it is dormant; you must ‘deep cy- 
cle’ a battery to avoid ‘memory 
effect’ ” 

e “Proper charging eliminates any 
‘charging memory effect. Proper run 
down and draw also helps.” 

* “Memory effect is a misunderstood 
phenomenon. Somebody should publish 
a NiCd handbook.” 

© “Tt is difficult to teach users to in- 
tentionally discharge batteries period- 
ically.” 

e “Problems stem from: 1) A user 
leaves a battery in a charger all of the 
time when not using the battery. 2) The 
radio does not ‘see’ a complete duty cy- 
cle before it is charged again. 3) Even 
our technicians who know better leave 
dozens of radios in chargers for 


prolonged periods so they are ready on 
short notice.” 

¢ “A lot of portables are used as 
short-term supplements to system, and 
the lack of any long-term usage induces 
‘effect. 

¢ “The memory of NiCds is a hor- 
rendous problem in emergency services. 
Every user wants fresh batteries, so the 
batteries are recharged every shift 
change.” 

* “Customers’ batteries develop 
memories because of repetitive use. I 
cycle all transportable batteries when the 
radios come in for repair.” 

* “Personnel work specific shifts day 
after day. NiCds learn this and ‘quit’ at 
the end of a shift.” 

Readers prefer to use NiCds because 
of longer life, quick recharging and 
availability. Developments readers rel- 
ish in battery technology include higher 
capacities, longer life, smaller designs, 
lighter units and better housings. tm 


...with Lucas Ledex radio 


linked Sub-SCADA® systems 


Transmitter Site Status Monitoring 

Battery back-up and charger ¢ Monitors inputs such as low 
forward power, high SWR, push-to-talk activity failure, 
commercial power failure, low battery * Reports toa PC or 
remote master for logging *« PSTN dial-up option 
SCADA Extension 

Extends large SCADA network into small, remote locations 
where large system isn’t cost justified ¢ Provides verify- 
before-execute message security 

Repeater Control 

Controls frequency, tone squelch and other functions from 
fixed or mobile stations to cover wide area systems 


We offer complete systems with tone 
equipment, radio links, NEMA 
enclosures, battery and chargers. 


For more information on these and 
other Lucas Ledex Sub-SCADA 
systems, send for our new catalog. 


Segnel § Communication 
Monitoring Systers 


Lucas Ledex Inc. 

801 Scholz Drive, P.O. Box 427 

Vandalia, OH 45377-0427 USA 
513/454-2324 or 2325 FAX: 513/898-8624 


RRA 


ASS AG 
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Clark 


Wood 


Nation Reese 


Area sales managers named at Midland LMR, Kansas City, 
MO: 

Larry A. Nation advances from customer service 
representative to area sales manager for Georgia and the 
Florida panhandle. 

Robert H. Reese leaves Secom Systems, Atlanta, as 
regional sales representative to cover North Carolina and 
South Carolina as Midland area sales manager. 

Robert W. Clark exits Motorola, Schaumburg, IL, as 
account executive to handle Kentucky and Indiana accounts. 

Mark D. Wood departs Fleetcall, Bloomfield, NJ, as sales 
manager to represent accounts in Oklahoma and northern 
Texas. 

James B. Beam exits Motorola, Schaumburg, IL, as a 
customer service representative to become arca sales man- 
ager for Ohio, West Virginia and western Pennsylvania. 


Beam 


Jehle Short 
In other Midland appointments: 

Bob Jehle leaves Motorola, Schaumburg, IL, as its sales 
representative for special accounts and products to become 
Midland bid specialist. 


Appointments at Richardson Electronics, LaFox, IL: 

Bill Short advances from district sales manager for 
Richardson Canada to regional sales manager for Canadi- 
an operations. 

Chris Cane, former regional sales manager for Canadi- 
an operations, advances to vice president of sales for 
Richardson. 

Joe Mueller is district sales manager of Minnesota, 
Nebraska, North Dakota, South Dakota and Wisconsin. 

Bob St. Clair is district sales manager of Idaho, Ore- 
gon, Utah and Washington. 


HOMINA( |||) sree ||| 1TTTTT 


STI-CO's custom disguised VHF broadband antennas cover the entire 


frequency range of 150-174 MHz. 


Our cellular style VHF broadbands cover that range and alse the 806- 


896 MHz band. 


Now, STI-CO proudly introduces CELLULAR ELEVATED FEED STYLE 
UHF BROADBAND ANTENNAS. They cover 20 MHz within the 406- 


512 MHz frequency range! 
More great coverage from STI-CO. 


SsTrcoO 


INDUSTRIES. INC. 


11 COBHAM DRIVE / ORCHARD PARK, NEW YORK 14127-0656 / (716) 662-2680 
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A Better Value... 
A Better Case 


With performance features that 
_ sell themselves 


———, Inner flap protects stitching and 


extends life 


® Recessed, washer-backed rivets 
= hold fast and will not scratch 
the unit 


«— ® Nylon thread, stronger 
and more resilient 
than cotton 


te ——® Stainless steel rivets, 
tough to corrode 


© Specially constructed, 


Millions Sold Worldwide 
start Carrying Quality Today 
Call 1-800-334-4884 


A.W. ENTERPRISE 
6543 S. Laramie Ave. 


Bedford Park, IL 60638 
EST MCMLXII 
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HIGH PERFORMANCE 
PRESELECTOR-PREAMP 


The solution to most interference, intermod, and desense 
problems in repeater systems. 
#40 to 1000 Mhz tuned to your frequency 
°5 large helical resonators 
*Very high rejection 
*Low noise-—high overload resistance 

‘gy | °8db gain—ultimate rejection >80 db 

. “@. ) *GaAs fet option (above 200 Mhz) 

= *Cast aluminum enclosure 

Typical rejection: e¢N, BNC, and SO239 connector options 
+600Khz @ 145 Mhz: 28db 
+1.6 Mhz @ 220 Mhz: 40db (44db GaAs) i 20 Mhz @ 800 Mhz: 65db 
+ 5 Mhz @ 450 Mhz: 50db(60db GaAs) = 4. 20 Mhz @ 950 Mhz: 70db 


*Up to 8 EPROM programmed messages 

*Adjustable audio, speed & interval timer 

eID over voice inhibit" 

*Low power oplion 

*Modular design 

*Message selection via binary inpul— 
TTL levels 

Size: 2.7x2.6x0.7" 


The ID-28 provides required station identification without troublesome 
diode programming. The "ID over voice inhibit" circuitry allows for cour- 
teous operation by not allowing an ID until the next squelch closing. 


ID-2B Wired/Tested $99.95 ID-2B-LP Low Power $109.95 


GLB ELECTRONICS, INC. 


151 Commerce Pkwy., Buffalo, NY 14224 
716-675-6740 9to4 
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People 


Barbara Pratt, exhibits manager at Telocator, Washing- 
ton, DC, moves up to director of programs and exhibits. 


Appointments at Metro Mobile, New York: 

Jack D, Plating, vice president and general manager of 
the Greenville, SC, operation, advances to vice president 
of the southeast region. 

Richard S. Fahrney, western region sales manager for 
Nokia Mobira, joins Metro Mobile as vice president sales 
for Phoenix and Tucson. 

Kim Ruane exits N.W. Ayer as personnel manager to be- 
come human resources director at Metro Mobile’s New York 
office. 


Michael S. Hirsch leaves US Sprint’s Telenet Commu- 
nications as its business development director to become 
vice president of technology for the Cellular Telecommu- 
nications Industry Association (CTIA), Washington, DC. 


James P. Caile moves up from director of marketing to 
vice president of marketing for Motorola's cellular subscrib- 
er group. Arlington Heights, IL. 


Stacey Black, product manager at International Teletrac, 
Inglewood, CA, advances to vice president and general man- 
ager for the company’s Los Angeles operation. 


ma For over 

“ 30 years PACE 
e has provided 

4 the most 
comprehensive 


ME “hands-on” 


training to industry fie 
and governments 
worldwide in | 


SMT and Thru-Hole 


electronic assembly, . 
rework and repair using a eect 
GEES AR the latest techniques, 
fire equipment, video and 
training aids. 
# Call us today at 
301 490-9860 
Pay eé<, for more information 
2s SaamwGa and class schedules 
; 9893 Brewers Court 
Laurel, MD 20723-1990 
FAX: 301 498-3252 
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C alendar 


January 


16-18—Cellular Telecommunications Industry Association 1991 Win- 
ter Meeting and Exposition, San Diego. Contact: 202-785-0081, 


February 
12-14—Mobile Data World, Hyatt Regency Capitol, Washington, D.C. 
Contact: Ram Mobile Data, 212-373-1930 


25-26—American SMR Network Association New Technologies Sym- 
posium and SMR Expo, Westcourt in the Buttes, Phoenix, Contact: 
202-331-7773. 


March 


3-—Energy Telecommunications and Electrical Association “91, George 
R. Brown Convention Center and Hyatt Regency, Houston. Contact: 
214-235-0655. 


L1-13—Associated Public-Safety Communications Officers 23rd Western 
Regional Conference, Red Lion Motel. Salt Lake City, Contact: 
801-965-4087, 


26-28—International Mobile Communications Expo, Anaheim Con- 
vention Center. Anaheim, CA. Contact: 303-220-0600 


April 
23-26—Mobile Communications North America, Toronto Convention 


Center, Toronto, Canada. Sponsored by Telocator and Radiocomm. Con- 
tact: 800-422-4862. 


May 
8-li—National Association of Business and Educational Radio Annu- 
al Meeting, Westin O'Hare. Chicago. Contact; 800-759-0300. 


19-22—Vehicular Technology Conference, sponsored by [EEE Vehicu- 
lar Technology Society, Sheraton West Port Inn. Maryland Heights (St. 
Louis), MO. Contact: Jay Underdown, 314-946-9980. 


June 


25-27—Ltilities Telecommunications Council 43rd Annual Meeting. 
Hyatt Regency Ohio Center. Columbus. OH. Contact: Rita Clark. 
301-621-7802. 


July 
21-24—Forestry-Conservation Communications Association, Great 
Smokies Hilton, Asheville. NC. Contact: Don Pfohl, 602-644-3166. 


August 


§-10—National Professional Electronics Convention, Nugget Hotel. 
Sparks, NV. Contact: 817-921-9061. 


12-15—Associated Public-Safety Communications Officers 57th Na- 
tional Conference, Tulsa. OK. Contact: 800-824-1850. 


September 


19-21—Mobilexpo & Cellular Showcase, Orange County Convention Cen- 
ter/Civic Center. Orlando, FL. Contact: 303-220-0600. 


21-25—International Association of Fire Chiefs Annual Meeting, Toron- 
to. Contact: 202-833-3420. 


25-28—Special Industrial Radio Service Association Annual Meeting, 
Hyatt Lake Tahoe. Incline, NV. Contact; Barbara J. Levermann. 
703-528-5115. 


October 
5-10—International Association of Chiefs of Police Annual Meeting, 
Minneapolis. Contact: 703-243-6500 


21-24—Mobile Communications Marketplace, Anaheim Conyention 
Cemer, Anaheim, CA, Contact: Telocator. 800-422-4862. brat 


Solar/Cell Batteries 


Introducing the SC series of lead acid 
deep cycle batteries designed for 
extreme cyclic charging and discharging 
applications. 

e Deep Cycle Dependability 

e Sealed/ Maintenance Free 

e Advanced Gelled Electrolyte 

e In Stock / Immediate Delivery 

For all your remote power needs: 


SPECIALTIES CO. 


800-344-2003 


P.O. Box 537, Willits, CA 95490 


e f\fe iListe ye iC 
e 
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sound Technology 
Working for You 


The Sonic Throat 
Microphone allows 
hands free 
communication in high 
noise, severe 
environments. Police 
Special Operations and 
Fire Hazmat Teams can 
maintain radio contact 
under adverse 
conditions. 


Sonic Communications Inc. 
4 Colonial Center Box 287 
New Ipswich N.H. 03071 USA 
Tel: 603-878 1944 

Fax: 603-878 1773 


CALL OR FAX 

FOR MORE 
INFORMATION ON 
SONIC PRODUCTS 
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P rofessional services 


DGE ELECTRONICS (301) 925-9400 
GE PORTABLE SERVICE CA eae Sys. fA Fee ane 
* FAST TURN 


; ; : Fax (301) -B612 
+ WARRANTY Transit Communications INL Ox (301) 925-8612 


$32.00 hr./2 nr MAX iali A . 
; PARTS GE LIST ps eg id Telecommunication & Information 
¢ RETURN UPS PAID ST. Lagana, President Science Division 
Jamaica Plain, Mass. 02130 617-524-1555 Pubhe Safety. Transit. Government & Indusin 


Smith Communications Servic: 4 > 
say barnes AVE. . Fax (617) 524-4544 CO. 


OWENSBORO, KY 42301 : Admin. Office (508) 685-0326 STUART GORDON S 
Sc I | Fax (508) 688-6368 Senicr Engineer } 


Yaryland 20785 


COMMUNICATIONS CONSULTING SERVICES THE PORTABLE DEPOT.) 


* FACTORY TRAINED TECHNICIANS + 
+ SURFACE MOUNT TECHNOLOGY + 


+» SOFTWARE UPGRADES ON ALL CURRENT PRODUCTS « 
x i 
sna gge N07035 COMMUNICATIONS + PUBLIC SERVICE TRUNKING VG EXPERIENCE « 


Woadbndge. NJ 07095 
Give Ce 102 North Woodtin Ct « Forest VA 24551 
or ; Sein within 5 miles of the factory 
Re Pas eee Aare oes 804-525-1252 


1425 Grearnay Orve : Sute 154 

Las Commas Tees 75038 
PO Bor (4138! ireng Treas 750% 
Prane 22'S) $50-0320 


Marketing Research 


Jon Stewart Management Consulting 


Presidert 


MOTOROLA Radius 


Mobile & Portable Two-Way Radios 
HAROLD HEASTER INC. 
Sales-Service-Installation 
84 N Tymber Creek Road 
Ormond Beach, FL 32174 

(904) 672-8767 


TECHNICAL 
. 0 
PORTA TECH SERVICE, INC. 


1106 Laxton Aoad @ Lynchburg, VA 24502 


YOUR CARD HERE 


reaches 63,661 prospects 
for as low as $76 per insertion. 
Call 303/762-1249, 


Factory Approved Nationwide 
@ Current Product Lines 
FACTORY TRAINED @ Voce Guard Certified 
TECHNICIANS @ Public Sernce Trunking 
FOR QUALITY SERVICE §= @ Surlace Mount Technology 


(804) 239-3049 


96) GE Portable Radio Service Depot 
I 


FREDERICK G, GRIFFIN. PE 
J. NED HINES SoS 
CONSULTING ENGINEER 
Design. Fabrication, & Test of 
Custom Prototype Antennas FREDERICK G. GRIFFIN, P.C. 


3 OMNICOM, Inc. 


TELECOMMUNICA TIONS ENGEVEE RING 


GENE A BUZZ 
4 Prefernonel ( ommun ations bageneense Bam 


22 KNOLLWOOD ROAD S27 WATERLICK ROAD 
(201) 539-6976 MORRISTOWN, NJ 07960 LYNCHBURG VA 24502 


MCCON RAYMOND C TROTT 
CONSULTING ENGINEERS, INC 
1429 GALEN WaT OfvE SUTE 380 
\viNG TEAS TeOla 

214-980 197 


Stuart 


LAND MOBILE CONSULTANT 


Mobile Communications Consulting 
SR Mk Conaughe, PE 
Prine ral 
RaYMONO C Trott PE 
2417 NEWTON St Bip oc 
VIENNA WA 22160 sce cau 
170 78) 3806 “883340 


TIO” Chestnut Ow Deve 
Cadthersburg M1 208 7K LAND VORLE WC ROWAWE COMMUNICATIONS SYSTEMS 


SINTERTEC 


PUBLIAMING CORPORA ATION 


(517) 361-3262 
OGe 


} 


K putes Crans 
Specialist in Public Safety Communications Prosdent 


Carla Gamino HERB SACHS, CONSULTING 


Classified Advertising Manager 


Cellular Business 
Mobile Radio Technology 


333 W. Hampden Ave., Suite 803 (303) 762-1249 
Englewood, CO 80110 Fax: (903) 762-0069 


P.O. Box 729 Evans & Evans shasociales, Ine. 


Bowie. MD 20715 Communications Consuttants 
301-464-4268 26033 Suuthwood Brave 


East Langseng, Mi 48823 
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Advertising rates in Mobile Radio Technology's Clas- 
sified Section are $64.00 per column inch. par insertion, 
with frequency discounts available. There is a one inch 
mnmmum 

Ads larger than one inch are sized in «inch incre- 
ments and billed accordingly. as determined by total size 
of the ad, including ruled borders and rounded up to 
the nearest ‘2 inch 

Blind box ads (replies sent to MRT for forwarding) are 
$30.00 and Fast Fact reader service numbers are avail: 
able tor $25.00 per service. per insertion, to cover 
processing and handling costs 

Optional color, determined by MRT on an tssue-by- 
issue basis, is available at $150 per insertion 

A prepayment discount of 5% is available ‘or ali 6x 
or larger frequency classified advertisers who prepay 
their full 12 month schedule 

No agency discounts are allowed for classified adver- 
ising. 

Contact Carla Gamino at (303) 762-1249 in Denver to 
Place your classified ad, or send your classitied adver- 
tising materials and order to Mobile Radio Technolo- 
gy, Advertising Department, PO. Box 12901, Overland 
Park, KS 66212 


Tower space 


Tower Space 


Victorville at 4482 feet and 
Barstow, CA at 3325 feet. 


CALL NOW: (818)308-0398 
FAX: (818)308-3909 


TOWER TECHNOLOGY CORPORATION 
We have the finest, professionally manged an- 
tenna sites in Florida. Master Antenna System 
to UHF & 800 MHz using 3%" hard line. If you 
need antenna space in: 


Jacksonville * Tampa Bay © Sarasota/Venice 
Lakeland » Disneyworld/Kissimmee/St. Cloud 


Contact Judi Lechner, Bruce Mcintyre 
(813) 854-1518, 105 H Dunbar Avenue, 
Oldsmar, FL 34677 
FAX: (813) 855-1969 


OKLAHOMA COVERAGE 


TWENTY PROFESSIONALLY DESIGNED 
AND MAINTAINED COMMUNICATIONS 
ANTENNA SITES IN CENTRAL AND 
WESTERN OKLAHOMA, INCLUDING 

A NEW 850’ OKLAHOMA CITY 
TOWER. 


CONTACT: ARNO L. PAUTSCH 
(405) 234-1584 


TOWER SPACE 


Westchester ¢ Putnam, NY 
Newly installed low-loss combiner 
systems for 150-900 MHz. Bogner anten- 
nas 450 and 900 MHz. Elev. over 1,000 
ft. Easy access all year. Covers Northern 
Westchester, Putnam, Rockland and 
Connecticut. 

SIGNAL TOWER COMPANY, INC. 
(914) 633-0569 


Tower space 


UNBELIEVABLE RADIO SPACE AVAILABLE! 


You'd be crazy not to look at the only site in downtown Boston that 
CAN HEAR has NO INTERMOD and GUARANTEES IT IN YOUR 
LICENSE AGREEMENT. 1.3 miles away and at 723’ its ONLY 53’ short- 
er than the Prudential and has precabled telco & emergency power, 


air cond., 24 hr access, good lighting, fiber and more. 
CALL NOW, YOU’LL BE IMPRESSED. 
Lat 42° 21’ 08” Long 71° 03’ 25” 


Skyline Antenna Management, Inc. 
Call Peter Kovaleski, 203-673-0380 
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PRIME SO. CALIF. SITE 


KJO! COMMUNICATIONS SITE 


The #1 site in the entire Los Angeles 
Area and the only commercial tall tower 
on the Santa Monica Mtns. with line-of- 
sight to all of So. Calif. 


Contact: John Davis, Site Manager 


(818) 355-6909 


NEED TENANTS?? 
Advertise your sites in the 
( NATIONAL COMMUNICATIONS >) 
SITE DIRECTORY __ } 


Dedicated to advertising antenna sites for lease 


NEED SITES? 


Then NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: 
*™INTRAFAM., Dept. M. P.O. Box 93*** 
Freehold. NJ 07728 (201) 462-5964 


~— 


PRIME / \ SITE 
7 TOWERS. 
a fF - — hy, 

7 Houston, TX 


Cellular * 


Communications Inc. 
713-522-7000 


TOWER SPACE 
Prime sites on Catalina Island with state-of- 
the-art equipment room. Excellent coverage 
of Southern California Coast. 


Catalina Conservancy 
BX Box 2739 * Avalon,CA 90704 
{213} $10-1421 


U.H.F. Community Repeater 
User Slots Available 
N. NJ & NYC Coverage 
Area For Rent 
RADIOCOM Communication 
(201) 796-5805 


TOWER SITES INC. 


#1 280’ Tower in Franklin CT. 
Serving Norwich & 
New London, CT. 


#2 280’ Tower No. Scituate, R.I. 
Serving Providence 
County R.I. 


#3 300’ Tower in Windham Co. 
Serving Mass, CT & R.I. from 
ONE LOCATION 


203-928-6205 


COMMUNICATIONS 

TOWER & ANTENNA 

SITES FOR THE 
METAOPOLITIAN CHICAGO 


AREA P.O. Box 31160 
CHICAGO, IL 60631 


STAN STANN 


TOWER SPACE 
SOUTHERN CALIFORNIA 


32 sites ranging from Santa Barbara to 
Mexican Border. Stand-by power. 
Ask for Jack Reichler 
MERIDIAN COMMUNICATIONS 
23501 Park Sorrento, #213A 
Calabasas, CA 91302 

(818) 888-7000 Since 1956 


ARIZONA'S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 
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Services 


ING 


Minimize your Losses 
Maximize your Gains 


DU 


D P ELECTRONICS, INC. 
152 Floyd Avenue 
| Bloomfield, NJ 07003 


(201) 748-6334 


"Making The Connection 
” uncabons 


SERVICE INSTRUCTION 
38 lessons & tests written exclusively for mobile com- 
munications servicing. No Radar. No TV. Home Study. 
$375. Time payments avallable. Established 1960. 


MTl 


(503) 882-5408 


Mobile Training Institute 
§28 Pacific Terr, PO. Box E 
Klamath Falls, OR 97601-0021 


Help wanted 


EMPLOYMENT SERVICE 
PAGING, 2-WAY, CELLULAR 


Engineers, Technicians, Sales 
NATIONWIDE & OVERSEAS 
Employer & Employee tnquiries Invited 
PHONE @ RESUME -- Alan Kornish 


key systems 
international, inc. 
Al 479 Northampton Streel 
Kingston. PA 18704 


Phone (717) 283-1041 
Fax (717) 287-5889 


Employer 
Paid Fees 


SALES REP—SOUTHERN CALIFORNIA 
Need experienced two-way radio sales 
person, Salary, draw and commission. 
Paid holidays and vacations. Plus, profit 
sharing and medical benefits. 


Jim Elin 
Fidelcomm, 1-800-736-9030 


LAS VEGAS IS BOOMING 
Well established two-way dealer 
is expanding sales and 
technical services departments. 
In search of top notch 
sales people and technicians. 
Sales compensation: 

Base Salary + Commission + 
Quarterly Bonus + Hospitalization 
+ 401K. 

Technicians compensation: 
Base Salary + Hospitalization 
+ 401K. 

Please send resume and 
salary history to: 
Communications Engineering, Inc. 
3610 So. Highland Drive 
Las Vegas, NV 89103 
(702) 873-5000 


(916)973-8701 


ACS) 


Executive Consulting Services 


Executive Search Nationwide 


Engineering 
*Management 
*Sales 
Systems 


2500 Marconi Ave. #306 
Sacramento, CA 95821 
FAX (916) 973-8775 


EMPLOYMENT OPPORTUNITIES 


Well established (17 years) General Elec- 
tric 5 Star Dealer/MR in the Dallas-Ft. 
Worth Metroplex needs experienced field 
and bench technicians to service Gener- 
al Electric, Motorola, and RCA two-way 
equipment. Experience with microwave 
equipment and multiplex is a plus. Send 
resume or call Mr. Danny Ray Boyer at: 


Central Communications & Electronics, Inc. 


103 E. Pioneer Dr., Irving, TX 75061 
{214)579-9954 or 438-6259 


CELLULAR TECHNICIAN 
Metropolitan Detroit's largest cellular com- 
munications firm has an immediate open- 
ing for an experienced technician. Must 
have degree or certificate in electronics and 
a minimum of 2 years experience in trou- 
bleshooting and repairing cellular phones. 
Successful candidate must also possess 
good working habits. and people skills, have 
a knowledge of proper soldering techniques 
and experience in celluar phone number 
programming. FCC license will be a defi- 
nite asset. Excellent salary and fringe 
benefits. Apply in person or submit your re- 
sume to: 

Cellular Service Manager 
P.O. Box 71043 
Madison Heights, MI 48071 


WANTED 


Sales Manager residing in the S.F./Oak- 
land Bay Area with substantial customer 
contacts in the communications industry. 
Send resume and salary history to Nady 
Systems, Inc. National Sales Manager, 
6701 Bay Street, Emeryville, CA 94608. 


CELL SITE TECHS 
SWITCH TECHS 


National Openings for experienced Cell 
Site Maintenance Technicians, Switch 
Techs (EMX, DMS or Ericsson desired). 
But will consider any comparable switch 
training & exp. Locations in a number of 
expanding markets. 


LAWRENCE PERSONNEL 
Box 10M 

King of Prussia, PA 19406 
215-783-5400 (Voice) 


215-783-6008 (FAX) 


COMMUNICATIONS RECRUITMENT 
SINCE 1957. 


TECHNICAL SERVICE 
MANAGER 


Immediate opening with one of the 
South's largest authorized Motorola 
Service Organizations. Top pay and 
benefits for the right, motivated in- 
dividual. Must be experienced on 
Motorola Systems. A.S. or B.S. de- 
gree in Electrical Engineering a plus. 
Build your career while living in the 
Golden Isles of Georgia, recently 
rated one of the 10 most desirable 
micropolitan areas in the nation. Con- 
tact Mike Hasty, (912) 264-2765 or 
send resume to: 


Hasty’s Communications East, Inc. 
112 Key Drive 
Brunswick, Ga. 31520 
Attn: Mike Hasty 


*TONS OF JOBS” 


All industries, All levels, Nationwide. 


Call or send resume: 
Al Katz 
FIRST SEARCH 
4709 West Golf Rd. #812-MR191 
Skokie, IL 60076 
(708) 677-0001 
FAX (708) 677-0233 


A growing Wyoming Motorola MSS Two Way 
Radio shop has openings/positions in the fol- 
lowing cities: 
Gillette: Manager and salesperson 
(Product Radius) both must 
have two way radio back- 
ground, 

Experienced technician. Must 
have field/bench experience. 
Also must be self-motivated. 
Trainee technician. Must have 
some knowledge of repair of 
two way radio. 
Contact or send resume to: 


Douglas: 


Casper: 


Two Way Radio Service, Inc. 
418 North Conwell 
Casper, WY 82601 
(307) 237-9112 


GOD’S COUNTRY! 
Senior Tech wanted for large Northwestern 
RCC to maintain SMR, microwave, paging, 
and radio lelephone systems. Extensive ex- 
perience in radio or related fields required. 
Top pay and benefits. 


(509) 838-5145 Don 


TWO-WAY RADIO TECHNICIANS 


GROWING MSS IN THE BEAUTIFUL, PACIFIC 
NORTHWEST NEEDS QUALIFIED AND EXPE- 
RIENCED TWO-WAY RADIO TECHNICIANS, 
MINIMUM 2 YEARS EXPERIENCE SERVICING 
MAJOR BRANDS. MUST HAVE STRONG EM- 
PLOYMENT HISTORY AND FCC CERTIFICA- 


TION. EXCELLENT WAGES AND FRINGE 
BENEFITS. E.0.E. SEND RESUME OR CONTACT 
CLACKAMAS COMMUNICATIONS, INC. 
PO, BOX 22169 
MILWAUKIE, OR 97222 
ATTN: GORDON DAY 
(503) 659-1240 


BUY — SELL — TRADE 


Micor Base/Repeater from $1295 


Master !| Base/Repeater from $1295 
Mocom 70 Consolets from $250 
Mocom 70 Mobiles from $100 
Micor Mobiles fram $150 
Mitrek Mobiles from $150 
Maxar, Radius, Traxar Mostars from $150 
Master || Mobiles from $150 
EX ll Mobiles from $100 
Phoenix/Centura/MVP from $150 
DC Tone Remotes from $100 
Pulsar itll VHF/Beli from $395 
d 1 Bases Repeaters Mobiles 
3 No Used Pagers-Portables or Parts 

Cash + Shipping Paid Promptly 

Bob Barnett Call For Quote or Sales List 
* Office (Nat'l WATTS) 1-800-423.3858 
Warehouse 1-501-835-7066 


BARNETT ELECTRONICS 


8718 Wilhite Lane ¢ North Little Rock, AR 72120 


MOTOROLA 
CENTRACOM | & Il 
Console components 
BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 
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PARTS, 
ACCESSORIES & 


SERVICE MANUALS FOR: 


LORIAN- 
30A - 48V 
100A - 48V 


RATELCO- 
12A - 48V 


CALL NOW (818) 308-0398 
FAX: (818) 308-3909 


RAB PARTS INC. 

1 West Pike St. 
Canonsburg, PA 15317 
412-873-4600 


Equipment for sale 


WE BUY & SELL 


MOTOROLA RADIOS 


RADIUS units! - Hundreds in stock! 
e All equipment totally reconditioned. 
e /f you buy from us... |T WORKS! 
e Every radio bench-tested TWICE! 
e P.L. Reeds free with order, if stocked. 
e References available nationwide. 

® Quality Equipment... NO SURPRISES! 


ae CALIFORNIA RADIO" 


16943 - 6200 ROAD, MONTROSE, COLORADO 81401 
Toll Free order line: 800-231-0103 Customer Service: 303-249-1414 
24 Hour FAX LINE 303-249-4334 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 


Steven Kenney 


1-800-347-4121 


(602) 870-4121 


2340 W. Columbine 
Phoenix, Arizona 85029 


TACTEC 
TACTEL 
RCA 


PARKINSON ELECTRONICS CO. 
Radio Mod’s to GE Mobiles and Others 


Expand C-Series HORN HONK * Make REPEATERS from GE 
mobiles and others * Switch-Off mobiles with POWER-DOWN 


timer. 1-31 hrs. " Change AREA on GE MARC control stations 


REMOTELY * Expand Classic | to 8-AREAS * Rugged-ize bench- 
: _ VISA 
Call for catalog or tech ideas (800) 332-7003 X 308 uwa~ | 


test cable " Repackage V- E interconnect in SMALL rack height. 


® 
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Equipment for sale 


Replacement Batteries 


Centurion’s full line of batteries to fit leading models perfectly. 


For Two-Way Radios and Cordless Telephones 
@ Motorola @ GE @ Uniden M@ Maxon M@ King 
B Midland @ Cobra Mf AT&T Ml Radio Shack @ Sanyo 
For a distributor nearest you, please call 
Toll Free 800-228-4563; or toll free fax 800-848-DUCK (3825) 


>*CENTURION 


INTERNATIONAL, 
P.O. Box 82846 Mf Lincoln, NE 68501 


INC. 


me > 
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arma 


Call CTI 
(203) 575-9008 


WE MANUFACTURE NEW PAGER 
REEDS AND ACTIVE FILTERS FOR 


*MINITOR, "PAGECOM 
AND *SPIRIT PAGERS 
REEDS $17.00 EA. 
ACTIVE FILTERS $30.00 EA. 
FAST DELIVERY 
“TRADEMARKS OF MOTOROLA 


Brasrco. 


PH (513) 773-6255 
FAX #(513) 773-8003 
PO. BOX 1482, PIQUA, OHIO 45356 


DTMF Decoders 


> Low power microprocessor controlled 

> 1-11 digits: all, group, selective call 

> 14 user-programmable, versatile features 
> Special features for fire & public safety 
> Form-C relay outputs 

> TTD-4S: 2.5" x 3.5" x .6" 
© TTD-4D:; 2.0° x 3.2" x .6° 


Slerra Digital 


UNIVERSAL PL-DPL CHIPS 


* Replaces TRN-6005A or TRN-4224A 
* Field Programmable 

e FULLY GUARANTEED. 

e Available as low as $6.95. 


Centra Com | 
& Haze Beige 
Console For Sale — 
In Part or Whole 


Centra Com Il 
Reprogramming and 
Custom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06705 
(203)575-9008 


> EEPROM user-programming 
> Polite ID 

© 9 programmable features 

> 2.8°x 1.6" 


(916) 966-7776 FAX (916) 791-8186 
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COMM LNNCATAORS OE 


CW Station ID 


© Four separate 16 character messages 
= Low power microprocessor controlled 


5675 Spyglass Ln Citrus Heights CA 95610 
11/90 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $351! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 


.. Motrac; Micor, Mocom; Mitrek; Ete. 
New! MT’s, and GE Elements, Call 


for prices. 

~ Any desired Frequency available for 
fast delivery. 
Lifetime Warranty on Crystals 

~ Trade-in credit on your Old Channel 
Elements 
We Buy Used Elements 

Try us first. We always have your 

frequency available. 


NKX 
1814 Hancock St. 
Gretna, LA 70053 


D&EL CONNECTIONS 
Sell & Service 2 
GE Two-Way Radios 


* Less than wholesale prices 

* One millian dollars of GE equipment 
* Same day shipping 

* Express Repair power 


ze 1 "800-3366-VAL fl 


ININDIANA 1-800-334-9853 
FAK ry +s a 483.5584 
Ey 3512 CAVALIER DAIVE 
FORT WAYNE, sty 46908 
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TEST EQUIPMENT 


FOR SALE 
© Cushman CE-31A Ser. Mon... . . $1495 
e Cushman CE-4 Ser. Mon....... $1995 


¢ HP-5381A 80 MHz Freq. Count. .$ 175 
* Mot. R-1100 Code Synthesizer ..$ 425 
* Mot. SLN6413A DPL Test Set ...$ 195 
* Mot. S-1333A Dig. Tone Gen. ...$ 195 
¢ Automated 2TSG-1 Two-Tone Gen. $ 295 


Ed (305) 763-1234 _ Bill 


PAGING TRANSMITTERS 
ANALOG/DIGITAL FORMATS 


Crescent offers a complete line of 
new and refurbished GE MASTR II 
Stations for virtually any application. 
Paging transmitters are equipped 
with our field-proven PM-2A Digital 
Paging System and can be supplied 
in all VHF/UHF bands and power 
levels. 

Stations may also be equipped with 
72MHz link receivers for cross-band 
remote operation. 

Pre-owned equipment is refurbished 
to full specifications, using factory- 
approved service parts and 
materials. 

Call today for availability and 
pricing. 

Crescent Radio Electronics, Inc. 
Metairie, LA (504) 885-9511 


Equipment for sale 


MOTOROLA RADIO Programming Adapator (PA-1) 
Full line of radio Peogranuning:c cables available 


* IBM AT/XT compatible 

* Program your radios “IN HOUSE” 

¢ Programs: Radius, HT600, STX 
SABER, Maxtrac, MT1000, etc. 


Southern Computer Corp. 


141 W. Wieuca Rd. 
Atlanta, Ga. 30342 


FAX (404) 252-8929 i. 
PA-1 ONLY $169.00" °™"" 7B EELS DAY 
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CHANNEL ELEMENTS REBUILT 


|] Lifetime guarantee on Bomar Crystals 
[| Competitive pricing 
|] 48-hour, 1-week and 2-3 week service 


CALL 800-526-3935 FAX 800-777-2197 
IN NJ: 908-356-7787 


201 Blackford Avenue ¢ Middlesex, NJ 08846 
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39-50 MHz - 110 watts - Pl or Dpl - W/Ext. 1/4 channels. 
cp Complete with all accessories & fully bench tested! 


CALIFORNIA RADIO 800-231-0103 MZ 495, 


USED RADIOS 
at Low Prices! 
Motorola-GE-RCA 


Hy-0) International 


B® Communication Crystals 
Pager Crystals 
@ Channel Elements 
e Recrystalled 
¢ Compensated 
¢ Complete Elements 


48 HR. SERVICE 
AVAILABLE 


(606) 283-5000 
FAX (606) 283-0883 


1438 Cox Avenue 
Erlanger, KY 41018 
(Greater Cincinnati Area) 


Precision Quality Quartz Crystals 
Made To Your Specifications 
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MOTOROLA RADIOS 
(* Reconditioned) 
1OOW MICOR 4F PL Sean 155Mh2° 
!oow MICOR 12F PL 450Ré4hz, Wide Spe'd Trans* 
Ov! MITREK 4500hy IF, PL 
Y MITREK ASOMhz IF oP 
py MOCOM70 450Mhz 
SOW SYNTOR 450Mhz ae, PL: WILL PROGRAM 
1O0W SYNTOR 450Mnz BF PL’ WILL PROGRAM $27 
ON hi allie VHF/UHF AZ" 99F, SCAN i $95 
TOR X ¥ At ie HFS ae PROGAM! $1,295 
rt +N 


For Sale/Wanted 
Pagers 
NEC and Motorola reconditioned or as is 
McManus Communications 
(501) 763-6250 
FAX (501) 763-6533 


30-450 MHz, Base & Mobile 
30 VHF Mitrek MINT! $475 
(817) 433-5452 


FRONT 8 REAR ACCES s $1800 
APCOR WICHANGER & CABLES TE RIO'S PLS 5 595 
SOW MIDLAND SASE WITONE 40:508tn7 § 495 


RADIO EXPRESS, INC. 703-266-1928 (Virginia) 


GENERAL 
COMMUNICATIONS 


MOBILE COMMUNICATIONS 
AUTHORIZED DEALER 


#1 GE DEALER IN THE USA! 
Largest Inventory — Quality Service 


Fastest Delivery and Best Prices 
5157 Anton Dr. 


mam (SO 1-800-356-3200 “rn,” 
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Channel Elements 
100,000 Freqs in Stock! 
MASTR Il, MVP, EXEC II 

MICOR, MOCOM & MOTRAC 


$15 witrade or $25 w/o trade 
Lifetime Warranty 
3-Day Standard Delivery 


1-800-237-9654 


or 
1-504-363-4006 
CHANNEL ELEMENT HQ. 


2320 South Friendship Dr. 
Harvey, LA 70058 


C lassified 


Equipment for sale 


GE GE GE GE GE 
New/Factory Reconditioned 
MASTR H VHP'UHF Repeater 
DELTA-S 42-40 wesean ace. ew 
DELTA-S 494 YOW 128 CH ilew 
MVS VHF 16 CIl Sean... 
MVS VHF 16 CH Sean. . 
GESTAR Deealer new 
MVS'MCS/PHOENIXN/TMX cet 1A station 
supply with mount, new 
USED 
MPI 403-325 4W Portahte 
MPR 440-370 5W Port. one ch 
MPS 138-152 6W Syn Pon 
MPR MPS Rapid-] charger new 
MPR MPS Rapid-! multa charger 
MPR'MPS Rapid-3 mutu charger 
MPR MPS Std Rate Mult charger 
MPR/MPS Vehicular charger wiitee 
MASTR ID VHF IlOW less ace 
Circle (101) on Fast Fact Card MASTR IE E Package dual radia OW LHF 
HOW VHF PEL. less ave 
PHOENIX crystal VHP with ace 
CENTURY H UWE SW with ace. 
ANADEX Printer, . i 
NEW LONDON TECHNOLOGY, INC. 
231 Old Timberlake Road 
Forest, Virginia 24551 
804-525-0068 FAX 804-528-0078 


COMMUNICATIONS 
Vers Tel BUY-SELL-TRADE 


or VRF Base/Aptr 100W Delta UKF 

or VHF, PL 
30w Micor URF 
1000 Macom 70 Cansolene ; 
100w Mocom 70 VHF. PL 30w AC 
50w Mocom 70 VHF. PL Sw MT500 UHF HH 
30w Mitrek VHF 5w MTSDO VEF HH 
100w Mastrll UHF 2w RCA Tac 100 VHF HH 
100w Exec Il VHF Comm Prod & Secade 
60w Execll VHF Remotes 
75w Execll UKF Glenayre 2020/21 Heads 
100w Execil UHF Collins MW318 BGHZ 
4Qw Mastrll UHF Base’Rpt. RCA CW62I. 2GHz 
40 w Mastrll VHF Base/Roir = wi48 PS 


WANTED 
UHFIVHF Motorola Pulsar tls. UHFIVHFE 
T&ViDisplay PAGERS 


1-800-456-5548 


SITE MANAGER SYSTEM 


“8 analog inputs “8 digital inputs * 8 outputs * expandable 
“ DTMF or FSK signalling on voice grade phoneline or radio 
* Automatically reports alarms and out of limits to host PC 
* Uses include monitor RF power (FWD & REF), temp, AC pwr, etc. 
“From the host PC keyboard, the operator may — 
* Interrogate the site and receive all data 


* Set Hi/Lo limits for analog inputs 

* EN/DIS any analog or digital input or the entire unit 

* Turn on/off the 8 controlled outputs 

* Assign plain language names and units (watts, etc.) 
* Example price — Model BC100/DT/DA/A8/RM/DP for $1086 


Berry Controls Inc. 23 N. Central Ave., Canonsburg, PA 15317 
CALL (412) 746-8888 or use Info Card 


LOW COST PROTECTION 
GASE FOR RADIOS. AND FOR 2ND YEAR 
CELLULAR PHONES 


rt POO OGG 40% OFF 


For Every Portable 


asemmene R MOTOROLA RADIUS 


ihe back extends over the top and 


is secured on the fron} with ~~ Similar Discounts on 


a velcro tab, 


5,000 Floid-Tested A. KING and RANGER 


Dealer Price 


98.0 UBS] PROCOMM 
The Pouch” (805) 497-2397 


1-B00-72-POUCH weater intarmanen 


SME 


SOLID-STATE COMMUNICATIONS, INC. 


distributed by 


AN Communications 
mca Associates Inc. 


(BOO) 435-9313 In tinos (BOO) 8-12-1611 
Order Fax (BOO} 284-4934 


UHF RADIO SYSTEM (450-470MHz) 
From rural volunteer ambulance: 

2—AEROSTAR 25w Rirs. (1983) 

3—HT210 1F, 4w, PL, 1981/83 

4—HT90 2F, 4w, PL, 1982 

1—AEROTRON PAC |! 4F, 4w PL, 1983 

5—P100 2F. 4w, PL 2 Tone, 1989 

1—MAXAR 4F. 25w. PL, 1981 

Circle (103) on Fast Fact Card i—MOTOROLA Monitor Acvr. 2 Tone wirelay 

31—MINITOR PAGERS 


2—NEC PAGERS 
Swersweep 2—MINITOR Il PAGERS 


SWR Measurement Kit ALL WITH CASES & CHARGERS, 


pep is designed to work with madern service 
5 with tracking generator and spectrum ad A 7 2 -WAY ALL: WORKING. 
ling a plot of SWR vs. Frequency on the CRT 
y Swersweep allows the instrument fo function BILL HITCHCOCK 207-921-2377 
as a scala ork analyzer, See feature article on 
page 64 of 0 er 1989 Mobile Radio Technology for MICOR UHF 75 WATT 12-Freq 
more information Uses: COMPLETE W/multi pl $100.00 


eTuning Amenras: Base, mobile. or glass MICOR UHF 75-W TX STRIP 


Tuning cavities. duplexers. or fillers TLE-8433 WIDE SPACE 
*Tuning preamps and Aecever iront ends 


*Chocking transmission line and trimming lo resonance MICOR UHF RECEIVER 
Each Swersweep is hand built with calibration traceable to STRIP TLE-8032B 


the Nabonal Burea 1S) 
ng atonal Bureau of Sanda MICOR 12-FREO ACCESSORIES 


Allow 25 working days for demvery. Prices include shipping 


BUY*SELL’TRADE 


E Marketi pres Rt 
2358 S, Paterson Mesa, Az 85202 (602) 624-8200 Califor ? 


nia Radio 800-231-0103 
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Equipment for sale 


COOKS 
COMMUNICATIONS 


CORP. Pema Dealer) 
GENERAL @@ ELECTRIC 
Mobile Radio 
GE MOBILE AND PORTABLE RADIOS 
AT WHOLESALE PRICES 
160 N. BROADWAY 


FRESNO, CA 93701 1-800-233-8818 


SCRAMBLE FOR SECURITY 


® Now @ 
P10, P50, P100, P200 & MOBILES 


with Pvt SQUELCH ™ 
Frequency Inversion - PL Controlled Scrambling 


Your Complete Source 
for ALL A Motorola Radius Products 


=) ortacom,” inc (800) 874-5934 


583-G Pondella Rd, N Ft Myers, FL 33903 


FOR SALE 
Motorola 460 mHz 


250 watt Micor base 

250 watt PURC 

250 watt simulcast PURC 

Misc HT 220 board/parts/chargers 

Spirt voice pagers/Optrx display pagers 
Metrx tone pager/BP 2000 digital pagers 
72 mHz Micor base (new) 

Moden 900 manual paging encoder 
Icom U 12 hand held/U2 mobile 

RCA 460 Hz 250 watt base series 500 


Call Paula at (702) 251-0007 


Mobile Extender DGME 1000 
Deluy Gated Repeater Maker DGRM 501 

The DGRM S01 provides fur repeater operation while the 
DOME 1) provides lor mobile extended operation with use 
uF Most any two tameeivers, Repeater, Extend, Criss Rand 
& Link operation, Dogital gute circuit for positive control und 


RADIO DELAY OFF TIMER DG-101, DG-10S, DG-108 
Provides comtrol of nadio with deluyed shut<down after inenitive is tirned oll” Pie tietury sigek 
clay res are avilable. 1-2, 3-3, 7-9 huurs, (custom delay times avatuble?, The DG WHb series 
devive eliminates battery failure duc co leaving mobile, cellular, eunkiey andl mining radios or 

any ofber cqvipnient on inadvertently, Proven on fleet. guvemment. police and tine serview vehicles 
mir power daw, DGRM 50% & 50!B ideal for remote 


Call 
locations David or Shane $30.00 


DGRM 50! DGRM 501B & A eae 1 year limited warranty 
$89.00 || DGME 1000 $169.90 MANUFACTURERS . 
P. O, Box 20 5407 N.E, Stephens 


Order 1-800-283-5158 Winchester, Oregon 97495, Office (503) 673-2680 Fax (503) 673-5049 


; s 3 aa 
7, Specializing in 
se aqu A DIVISION OF Low Profile Antenna “} . SERVICE 
Radius MOTOROLA ING ae Radio 
2-WAY RADIOS Communication | piustrated: Duat Sunt MON ITO RS 
* Moblle/Portables THEIIHY Model CRM / 
¢ UHF/VHF/Paging FEATURES: VHE/UHT Model CRA since 1973 
LOW COST HIGH-QUALITY * |ligher "QO" than whip antennas : . 5 
G & D Communications © 95°) Height reduction © Repair & Calibration 
(314) 472-2277 ¢ Models available from 27-900 MHz * Il Trad 
503 Davis Blvd. Sikeston, MO 63801 (HE VHE, & CHE) Buy, Sell and Trade 
COM-RAD INDUSTRIES P.O. Box 554 
Grand Island, NY 14072-0554 Don Simon or Mary Jane Bryan 


For Sale Free Brochure Phone: 716/773-1445 


MICONM T43ATN1190, Checked .. 
Syntor T43SAA, Checked Circle (104) on Fast Fact Card 


Syntor X 8OOMHz T45VSJ45600, Checked.... iy 


RECONDITIONED RADIOS Instruments 


GE MX76 HB, Chocked 
356 Hillcrest Street, EI undo, CA 90245 
HUNDREDS IN STOCK Phone (213) 322-3686 — FAX (213) 322-7114 


@ 800-231-0103 ®, 


GE MC64, 25-30MHz, Checked - 
CALIFORNIA RADIO 


(800) 288-8223 
Communication 


GE MT74, 42-50MHz,, wiAccess, Checked 
Bird Wattmeters NEW 


Oklahoma Two-Way Company 
405-528-6467 
Visa, MasterCard and Discover 


TERRRIFIC! SAVINGS AT 
W. WOLFE! 
GET MORE SALES BASESIREREATERS MoBiLes 


MOT MICOR C53ATB1103 GE Maste i] UHF <0 or 100 

FOR YOUR MON EY H.B. Local Control (like now) $800.00 watt, call tor price 
GE MASTR Ht UHF Repeater 2800,00 Midland Dash Mount UHF, 35w. 80 
Mist MICOR 44" Cabinots 75.00 channel wiscan 70:530B $300.00 


WITH MRT CLASSIFIED! || *sscorner SB SECTS he 


wcanes ACCESSORIES 
GE DELTA “S", 42-50, 60¥, MASTR Il Access. for Exacil 
N.B. 16 ch, all accoss, 375.00 SX Serios 115.00 
Cail P ges sla spn ria 52506 MASTR II Access. Group 125,00 
. B=59% ch. undardash a 
all or_write: MGT MIGOR, 450. 8 F, MISCELLANEOUS 
Carla Gamino 136-150 Mtiz drawor unit only 5.00 GE PE 4 Hour Rapid chargers 65.00 
clo MRT with all access., no mikos 6 F Redicoda OTMF Mic’s., METHEK 
—— Scanhead MICOR, SYNTOR Plugs 20.0 
333 W. Hampden Ave., #803 4 Frequencywih scan. 0 mike B 25-MOT. MG-70 Front Mi. control Heads 20.00 
MOT. MOCOM 35 UKF 2 F ‘ 12-220 12 Slot wall chargar 75 
Englewood, CO 80110 Trading UHF Mitreks for VHF Mitreks. 


(303) 762-1249 Wanted Mitrek control heads. 
All salas cash or cashier's check Fax: (406) 252-9617 
1113 Central Ave. * Billings, MT 59102 406-252-9220 


325.00 


al 
COMMUNICATIONS 
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C lassified 
Equipment for sale 


HAVING AN IDENTITY CRISIS? 


>! 


FELIX SEZ: LET US FIX IT! 
LABELS & NAMEPLATES 


FOR 
PAGER,RADIO,CELLULAR 


Your Logo and Company IO imprinted 
*NoMinimum Order *NoSetUpCharges 
also REWARD LABELS 
Send For Free Samples 
Advance Label & Tag 
1725 N, McDonald * McKinney, Texas 75069 
(214)542-5345 FAX(214)548-25186 


Computer software 


VHF/UHF LAND MOBILE RADIO 
Predicted Area Coverage Software 


M@ FSPL, PEL. Okumura. Shadow Area Models 
@ Terrain Loss & Earth Curvature Computed 

@ Omnior Directional Antenna Patterns 

M@ Plot up to 360 Radials & 3 Receive Levels 

M HP-GL™ Plotter Support for Direct Map Overlays 
i Interactive Spreadsheet Approach for Data Entry 


Complete Predicted Area Coverage Tackaas $695 


ROCKY MOUNTAIN COMMUNICATIONS, INC. 
12844 West Iliff Avenue # Lakewood, Colorado 80228 
(303) 988-3395 Fax: (303) 969-9440 


Computer Software for Communications Engineering Applications 


*P.P. 1000’S“ 


6 System, MINT condition! 
$975 ea. or $875 for 2 or more. 
&, % 800-231- 0103 4 


CALIFORNIA RADIO Montrose. 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
(602) 275-4505 ¢ Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles, 
base stalions, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola ''Systems 90°" control 
heads. PL and paging reeds, channel! elements 
= Cash quotations made for purchase 
of above equipment. 
AR COMM 4614 E. McDowell R¢ 
Phoenix, AZ 8500 


WE BUY AND SELL USED 
MOTOROLA AND GE 
FM TWO-WAY RADIOS 


1 MICOR, Base, 800MHz, L8SRTBE100 
34 MICOR, 800MHz. T45RTAGOOO 
1 SYNTOR Base. 800MHz, Trunked, L35VUB5174 
5 SYNTOR X, BOOMHz Trunked, T45VBJ5G00 
38 MICOR, 495MHz, T74RTA3000 
31 MICOR 460MHz. T74RTA3000 
21 MR46 Rptrs.. 406-420MHz, BB4MSY1200 
9 MITREK 153MHz, T83JJA3000 
200 MICOR 153MHz. T73RTN3000 
6 MAXAR 151MHz, D33TRA3000 
24 MT500 154MHz, H33BBB3184 
2 MICOR Bases 37MH2, C71RTB1145 
49 MICOR 3?7MHz, T71RTN3490 
61 MITREK, 31MHz, TBIJJA¢900 (NEW) 
18 MAXAR 80, 31MHz, D51TSA4000 
8 MOXY, 31MHz. D31GMA4000 
96 MOCOM 10. 31MHz, 0414AN3100 
35 REGENCY, 31MHz, BTL-301 
8 DICTAPHONE 4000, 20 Channel Recorders 


SCHAEFER RADIO CO. 
1301 Grant « P.O. Box 395 
Denver, 1A 50622 © 319/984-6115 
or FAX (319) 984-6220 
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Service Management Software 


The COMPLETE LMR shop tool kit — 38 seperate 
functions: 

INVENTORY: Parts kit building, serial # tracking, war- 
ranty database, FAST price checks plus the most 
unique cross reference ulilily on the market! 
REPAIR ORDERS: Keep track of active repairs and build 
a customer history indexed by Account #. Model #, 
Serial #, or by Vehicle. Optionally prints tickets on 
YOUR farms, 

REPORTS: Customer, Inventory, Frequency Rolodex, 
Shop/Tech productivity and Service Contract Analysis. 
Completely menu driven with 27 ‘‘pop-up"' help win- 
dows. Runs on any !BM PC/XT or compatible with 512K 
+ HD. Complete package — $149. Write for FREE 
demo and manual. 


Z vcaulii 
P.O. Box 4725 * LONG BEACH, CA 90804 
Also available via BBS — (313) 854-6441 


Computer Resources, Inc. 


The Service Management System is de- 
signed for management of a mobile com- 
munications company. The Service Man- 
agement System provides the user with 
the ability to produce work orders and 
work order history. Inventory control and 
purchasing. Contract maintenance and 
costing, equipment maintenance and 
costing, Technician productivity, Recur- 
ring Billing, SMR Billing, Pager billing and 
inventory contro!. Along with Accounts 
Receivable, Accounts Payable, Payroll 
and General Ledger. 


205/591-8810 


Circle (106) on Fast Fact Card 


COMPUTER ENGINEERING 


MICROWAVE SYSTEMS 


ON-SCREEN PATH DESIGN 
REFLECTED SIGNAL ANALYSIS 


SEND FOR BROCHURE 
AND DEMO DISK 


DETAILED PATH PROFILES 


ROUTE AND SYSTEM MAPS 
GREAT CIRCLE CALCULATIONS 
PERFORMANCE PREDICTIONS: 
DIGITAL, ANALOG AND VIDEO 


MAP CROSSOVERS 


Norton Engineering 
10002 McDuff Court 
Vienna, VA 2218-3156 

(703) 938-5745 
FAX (703) 938-9168 


Circle (105) on Fast Fact Card 


ics emmy 


Software for 
Creating Turn-Key 
Systems. 
SYSTEM CONTROL 
AND 


DATA ACQUISITION 
VIA 


PACKET RADIO 


USING THE ZETRON MODEL 17 
REMOTE TERMINAL UNIT 


TURBEX-Z 
by CyberSym 


Circle (107) on Fast Fact Card 


SOFTWARE TOOLS 
FOR 


RF PROFESSIONALS 
by CyberSym 


INTERMODULATION ANAL. 
PATH AND PROPAGATION 
GENERAL INTERFERENCE 
HAAT REPORTS/EXHIBITS 
TOPOGRAPHICAL DATA 
EXTR. 
AREA COVERAGE 

¢ GRAPHICAL SITE DOC. 


DATABASE BASED SYSTEMS 


Circle (108) on Fast Fact Card 


FULL BULLETIN BOARD SUPPORT 
CALL: 


CYBERSYM 
CONTROL SYSTEMS 


P.O. Box 227 
Blacksburg, VA 24063 
703-268-5400 VOICE 
703-258-9767 BBS 


Make your classified 


ad stand out. 


Use color! 


Computer software 


$275” res $275” 
“MICROWAVE” “MULTIPOINT” “TOPOGRAPH” 


Line-of-Sight °¢ Beyond-the-Horizon ¢ Path Profile 
Engineering Aid Software 
30 SECOND POINT TERRAIN DATA BASE 
TECHNICAL SPECIFICATIONS — SAMPLE PRINTOUTS — INFORMATION 
TECHNICAL COMMUNICATIONS SOFTWARE 
P.O. Box 884 Montgomery, TX 77356 © (409) 588-3200 * FAX (409) 588-4434 


PAGER PROFESSIONALS 


SOFTWARE LET YOU DOWN? 
GSS Pager Master and GSS Pager Master Multi 


* Tracks your customers * Tracks your pagers * Generates automat- 
ic invoices * Calculates appropriate taxes @ Easy to use * Single user 
and multi-user * Single company and multi company ® Capcode in- 
ventory and call number inventory availability ¢ Reporting to screen 
or printer ® Unlimited capeodes * Unlimited customers * Unlimited 
users (multi-user version) * Unlimited support ¢ Free demos ($7.50 
- $10.00 shipping‘handling fee) CALL NOW FOR MORE INFO! 


Gilreath Software Services ® (818) 766-9341 


COMPUTERIZE YOUR PROPOSALS 
Easy to Use Looks Professional 
Save Time and 


Money with: 
Super Quote by— $1 50.00 


Softstutf 100% RADIUS 
PO Box 5631 co-opable 
Toledo, OH 43613 =‘ Free Test Drive 
(419) 472-7881 via BBS 
(313) 854-6441. 


CLEVER SOFTWARE 
SMR Billing/Accounts Receivable 


CLEVER SOFTWARE 
BUSINESS BILLING 
ACCOUNTS RECEIVABLE 


Turn-Key Installation, Complete Billing/Accounts 
Receivable 

3033 13th. Ave SW, Suite #139, Fargo, ND 58103 

Phone: 701-239-2812, FAX: 701-237-0228 


COMPUTERIZE your 
® FCC LICENSING 
with quickform 574 ($495). 
® PRICE QUOTES 
with Minute Quotes. ($495) 
Both Packages 100% Radius Co-opable. 
Over 1,000 HAPPY CUSTOMERS 


Slattery Software (619) 560-0644 


INTEGRATED SOFTWARE 
FOR 


TWO WAY RESELLERS 
The TwoWay MANAGER 


Performs 42 Sales, Accounting SIGMA-M C&E 
and Management functions (619) 679-8663 
DEMO DISK AVAILABE! 


MICROWAVE ENGINEERING PROGRAMS 
COMPUTER SOFTWARE FOR PC'S 


« PATH PROFILES - REAL TIME 
« QUADMAP CROSSOVER POINTS WITH QUADMAP NAMES 


«2 & 30 SECOND TOPO DATA. HAAT CALCULATIONS 
* PATH ANALYSIS 


ROCKY MOUNTAIN COMMUNICATIONS, INC. 
12844 WEST ILIFF AVENUE » LAKEWOOD, COLORADO 80228 
(303) 988-3395 
COMPUTER SOFTWARE FOR MICROWAVE 
ENGINEERING APPLICATIONS 
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Ciwsia 


lassified 


Computer software 


RADIO SYSTEM DESIGN 


Computer Software for PC's 


’ wee ul ‘Topography - 3" and 30” 
Geographic Boundaries 
* Demographic Analysis 


JMA- 


2075 Valmont Road 
BUSA AST 
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Well established and capitalized. FCC licensed 
sérvice facilities seeks protected national and 
imernational distributorships tn related elec- 
tronics field. Cambridge Electronics Train 
Systems, Inc., Transit Communications 
Specialists serving the wireless industry since 
1973 by providing maintenance for government 
agenmes throughout the Northeastern United 
States. Boston based headquarters. Please di- 
rect inquiries to Executive Offices Attn: Donna 
Lagana 


Exoculwe Otheas 


MOTOROLA 
Two-Way Radios 


Daily * Weekly * Monthly 


Ui) 800-922-2042 
Boston, MA in MA 617-464-0200 


Dealer Inquiries Invited 


January 1991 


* Radio Coverage 
* Full Range of Design Options 


John Murray Associates 
Boulder, CO 80301 
FAX: 
See us at CTIA Booth #155. 


* 3-D Displays 


* Path Profiles 


Ae 
w 


303-444-4872 


MOTOROLA 
TWO-WAY RENTALS 
HT600 / P200’s 
(Intrinsically Safe) 


Day *« Week ¢ Month 
Next wig Asie 
Dealers Welcome 


& ortacom, inc  (800)874-5934 
583-G Pondella Rd ers, FL 33903 


& 


MOTOROLA 
RADIO RENTALS 


UHF, VHF, TRUNKED 
HT600’s, STX, MAXTRAC’s 
UHF Repeat & X-Band 
Emerg. Strikes, Events 
Wholesale to Dealers 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


Publication 


ENGINEERS & TECHNICIANS 
TEXT ON SYSTEMS THEORY 
‘An Introduction to Radio Frequency Theory. 
Written for the Two-Way Radio Industry.’ 
Ernest N. Mann 
INTEAMODULATION TOWER-MOUNT AMPLIFIERS 
THEORY 
TRANSMISSION LINES 
WAVES/FIELDS 
COMBINER DESIGN 
Mannbros Technologies 
P.O. Box 2066 
Augusta ME 04330 


207) 487-3751 


INTERFERENCE ANALYSIS 
PROPAGATION 
AMPLIFIER ANALYSIS 


Repair services 


We'll work all night for your 


e* «¢« S ae 


orders to be promptly 
reshipped if need be. 


* PAGERS REPAIRED $9.00 PLUS PARTS x 
— TWO WAY RADIO SERVICE — 


Oveanite COMMUNICATIONS SEaRvIcE 


4 UNIT OF TAG TECHNOLOGIES, NEW JERSEY, INC 


1-800-NITE-FIX 


#173 Stace Hwy 46 West * Mine Hill. NJ 07801 


Circle (109) on Fast Fact Card 


PAGER REPAIR 
Specialize in NEC and 


Motorola Pagers! 
Repair * Recrystal « Rlecode 
* Flat rate: $10 plus parts. 
* Quick turnaround 
* Full 60-day warranty 


* Computerized pager 
tracking system 


*Contract rates negotiable 
Electronic Paging Services, Inc. 
1418 Upfield Dr., Ste. 111 
Carrollton, TX 75006 
(214) 242-1887 


When Your Pager Problem Stack Up 
Turn to Page Repair 
* $10 Flat Rate Labor » Recrystal & Recode 
* 30 Day Warranty * Repair Contracts 
¢ Warranty Contractors 
824 Alver Ad 


Edgewater, NJ 07020 as, TX 75201 
(201) 943-9521 {214) 823-5177 
PageRepair inc, 


PAGER REPAIR 


Low-cost conversion 
Discounts for quantity 
Repair: Flat rate-$10 plus parts. 


Call Pager Communications 
for quotes: 1-800-955-1044 


$2500. mes 


A.S.K. COMMUNICATIONS 


3837 E WIER AVE., SUITE #1, PHOENIX, AZ 85040 
1-800-827-0747 


In Arizona calk 602-470-1052 “Plus parts & shipping 


TWO WAY RADIO REPAIR 
Specializing in 
REGENCY/RELM, WILSON, OTHERS 
$25.00/Hr. Plus Parts & Shipping 
Fast Turnaround / Factory Trained 


MULTICOM 1-800-798-5842 
fuisa] we] 2507 NW 10th, Oktahoma City, OK 73107 


Repair services 


CUSHMAN SERVICE CENTERS 


THESE ARE THE ONLY FACTORY AUTHORIZED CUSHMAN SERVICE CENTERS 


TRITON ELECTRONICS, INC. 


4300 LINCOLN AVE., UNIT O 
ROLLING MEADOWS, IL 60008 
(708) 934-6426 
FAX (708) 934-7195 


PORTABLE REPAIR 
¢ References Available* Fast Turnaround 
¢$30/hr (2hr. max. + parts) 
¢ UPS paid return 


GARRETT DIVERSIFIED, INC. 
3314 S. Cobb Drive, #6-Smyrna, Georgia 30080 
(404) 438-9500 


Equipment wanted 


REWARD 
for information leading to the 
return of stolen microwave 
equipment 

Motorola Starpoint 2 Ghz 
Model #KI6RBF-2100C 
Serial #407CLS0026 
Frequency: Tx 2192.8 
Rx 2142.8 
Model #KI6RBF-2100C 
Serial #407CKE0009 
Frequency: Tx 2188.8 
Rx 2138.8 
Both units have hot standby. A $1000 re- 
ward for each radio returned. If you have 
any information regarding this equipment 
please call Lonnie Bridge or Richard 
Ozenbaugh at 1-800-621-0422. All infor- 
mation kept in strict confidence 


MOTOROLA adiu 
Colorado 


Hl-Tek Inc. 
Southwest Colorado 
303-731-5100 
Fax 303-731-5800 


WANTED 
UHF/VHF SPIRIT PAGERS 
1000 Call T/V Paging Terminal 
UHF Master |I mobile 
Hi-Power 


MAXARS WANTEDI!! 


(ANY frequency range ok) 
Iim- 800-231-0103 


Also Maxar 80 & Moxy units. 


CUSHMAN ELECTRONICS, INC. 
2144 BERING DRIVE 
SAN JOSE, CA 95131 
(408) 432-8100 
FAX (408) 432-8359 


New and Used Instruments Available. 


Models: 6030, 7120, 7130, CE15, CE200, CE201 


NATIONAL PAGER SERVICES INC. 
MIDWEST LOCATION 
QUALITY, AFFORDABLE MOTOROLA 
AND NEC PAGER REPAIR. 

ALL MODELS, FAST TURNAROUND. 
DISCOUNTS FOR QUANTITY REFREQS. 

WE SELL NEW AND USED PAGERS 
ALSO PAGER LABELS 
¢ NO SET UP FEE « LOW PRICES 
¢ 10 DAY TURNAROUND 


GARY BRAKE (314) 532-4226 


Any band, any power. 


fining caer, 


* * WANTED * x 
JOINT VENTURE PARTNER 
Houston-Austin 
RCC—IMTS Channels newly 
licensed. Build out and Marketing 

Partner wanted. 
COMMUNICATIONS, INC. 
712-522-7000 


LET THE 


GOVERNMENT FINANCE 
your new or existing small busi- 
ness. Grants/loans to $500,000. 
Free recorded message. 707-448- 
0330. (MR1) 


FOR SALE 


Communications Shop 
Sales Repair Repeater Sites 


1-415-447-6246 Calif. 
Ask for Jim 


\S 
Business prospects 


NS ELECTRONICS SERVICE, INC. 
3610 DEKALB TECH. PKWY, 
SUITE 110/111 
ATLANTA, GA 30340 
(404) 451-3264 
FAX (404) 458-8785 
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MOTOROLA 

Nationwide 

Depot QUALITY Repair 
e Fast Turnaround via UPS 
@ 22 Years Experience 
$69.00 Flat Labor Rate 


Most Models @ Plus Parts (Motorola List) 
an, All Defective Parts Returned 


£= :ortacom, inc (800)874-5934 
* > 583-G Pondella Ad, N Ft Myers, FL 33903 


PHILA., PA., So. Jersey 
s$300.°° Commission 


Professional on-site installation $125 
Warranty service on all brands 
ADVANCED CELLULAR OF PHILADELPHIA 
800-233-0013 » IN PA 215-322-4600 


CELLULAR REPAIRS 


KEEP YOUR 
CUSTOMERS HAPPY! 


Superior warranty facility 
for 12 manufacturers 


e 24-hour turn-around 


e Extensive inventory for 
hard-to-get parts 


e Non-warranty repairs 


1-800-326-7901 
ext. 101 


Cellular Phone Services, Inc. 
403 E. Gude Dr. 
Rockville, MD 20850-1351 
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d index/hotline 

Page 

Company Number 

AW. Enterprises Inc. 

Ace Communications, Inc. ....... 64 

Advanced Videotech Corp. ...... 38 

The Antenna Specialists Co. ... IFC 

Astron Corp. .. 

Avtec Inc 

Berry Controls, Inc 

Bomar Crystal Co 

Cal Crystal. 

California Radio 


Centurion International, Inc. .. .46,80 
GESHINGS meas coensceaus See 7 


Communications Associates, 
Ines... 


Communications Specialists 

Control Signal Corp. . . 
Cushcraft/Signals Corp. ......... 21 
Cushman Electronics Inc 

Cybersym Control Sys 

Data Signal Inc. ............... 32 
Decibel Products, Inc. ........ 50,51 
Doppler Systems, Inc 

Dynatech Tactical Comms Inc 
Ericsson Paging Systems Inc. ... .45 
ESA Telecommunications Inc. ... .56 


Freeman Engineering 
Associates, INC. on... eveewis eee 13 


General Communications 

GLB Electronics Inc 

Hark Systems Inc 

Henry Radio 

Hutton Communications ... .65,67,69 
Hy-Q International 

IFR Systems, Inc. 

Interconnect Specialists, Inc. .. . . . 44 


International Crystal 
MIG). BO; WG asia raswangensony areryens 64 


Larsen Electronics Inc 

Lindgren R.F. Enclosures Inc. . 
Lucas Ledex Inc 

Magellan Systems Corp. ........ 49 
Marketronics Corp. ............. 48 
Maxon .... 

Maxrad Inc 

Midian Electronics, Inc. ......... 30 
Midland International LMR 

Mobile Mark Inc. 
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Fast Fact Advertiser 
Number Hotline 


800/334-4884 
800/445-7717 
203/582-9409 
216/349-8400 
714/458-7277 
803/892-2181 
412/746-8888 

. 800/526-3935 
. . 714/991-1580 
800/231-0103 
516/289-6200 
800/543-8614 
800/321-4700 


. .800/228-4563 


800/327-9956 


800/435-9313 


. 800/854-0547 
. .303/989-8000 


. 603/627-7877 
408/432-8100 
703/268-5400 
912/883-4703 

. .214/631-0310 
602/488-9755 

800/233-8639 
800/777-8194 

. 708/424-6464 


504/831-7785 
800/356-3200 
716/534-5280 


32. . . .800/FOR-HARK 


800/877-7979 
-800/442-3811 
606/283-5000 


. . .316/522-4981 


407/332-0533 


405/236-3741 
206/573-2722 
. . 312/307-7200 
513/454-2324 
818/358-2363 
800/683-6275 
816/891-6320 
312/595-3933 


24..., .800/MID-IANS 
.. .800/MID-LAND 


312/671-6690 


Fast Fact Advertiser 
Company Number Hotline 


MX-Com Inc 800/638-5577 


Neulink, A Div. of RF 


Industries Ltd 800/446-5778 


619/587-0656 
. . . 703/938-5745 
800/327-5912 
800/431-8124 
609/829-4455 
301/490-9860 
919/876-8294 
702/353-2900 
800/332-7003 
92...., .412/873-4600 
312/298-9420 
716/924-4560 
308/324-6661 
303/988-3395 
617/229-4825 
408/263-6434 
800/227-0376 
415/965-8020 
800/257-4873 
916/966-7776 
714/842-7855 
716/874-3682 
203/673-0380 
800/344-2003 
800/227-1226 
603/878-1944 


Norton Engineering 

Optoelectronics Inc. ............ 27 
Ora Electronics 

Orbacom Systems, Inc. ......... 33 
REG Grok a scorceiersauilicniiestins 74 
PAQSIOK ING: sasei siesta CRESS 60 
PanaVise Products Inc 

Parkinson Electronics Co. 

RAB Parts Inc. 

Radiation Systems Inc 

Ramsey Electronics 

Reach Electronics 

Rocky Mountain Comms Inc. .. 
Schlumberger Instruments 

Securitron Co. 

Selectone Corp 

SOCOM COD: snescas nna 70 
Shure Brothers Inc 

Sierra Digital 

SigtOne ING: warcsi:s-snagemce wees 54 
Sinclair Radio Laboratories 

Skyline Antenna Management ... .77 
Solar Electric Specialties Co. 

Solid State Communications 

Sonic Communications Inc 


Southern Computer 


Corporation 800/752-3571 


Standard Communications Corp. . .19 213/532-5300 


Statistical Control 
Systems Corp 


813/954-8816 
716/662-2680 
Sunelco 800/338-6844 
Telex ... 604/270-1389 
800/228-0226 
714/549-5206 
Unipage, Inc. 214/224-3509 
VCP International Inc. ........ 6465 60,61 ... 214/271-7474 
65,66 ... 214/271-7474 

818/442-0782 
15... .800/USA-MADE 

213/404-2700 

206/820-6363 

408/735-7076 


Sti-Co Industries, Inc. 


Transcrypt Intl. Inc 
Trident Micro Systems 


VCP International Inc 


Vocom Products Corp 

Yaesu USA 

ZEVONMINE! eres see. SERGE S 55 
ZK Celltest Systems 


Powerful Compact Economical, 


Whatever your needs, Bk has the perfect 
handheld radio loaded with features including 
full frequency synthesized design for pro- 
gramming ease. So get more for your money 
by choosing one of these reliable radios: 

The powerful FTH-2070 offers simulta- 
neous VHF/UHF dualband operation, 32- 
channel wideband coverage, 5 watt power 
output, MIL-810D-506.2 rating, scanning 

- capabilities and PC programmability.” Housed 
® ina rugged die-cast aluminum case, the FTH- 
2070 is in a class of its own. Intrinsically safe 
version available. 
The compact FTH-2008 (VHF) and FTH- 
7008 (UHE) radios pack lots of features in a 
small, sturdy die-cast aluminum housing. 
Along with 15-channels, this PC programma= 


YAmHU rie 


i: © 2°” * =F TH-2070 «¢* 
= ”TENB- 16 Battery) * 


ble,” wideband coverage radio a 5 watts ° 
power output, interchangeable batteries and 
scanning capabilities. 

The FTH-2009 (VHF) and FTH-7009 (UHF) 
are two economical choices that beat the 
competition on price and features. These 6- 
channel, PC programmable* units deliver 4.5 
watt output, feature interchangeable batteries 
and multiple tone capability. 

To get the full story on these Handhelds 
and other Yaesu U.S.A. products, contact your 
nearest authorized Yaesu U.S.A. dealer or call 
us at 213-404-2700. In Canada contact Omni 
Provincial Electronic Inc. at 514-648-8432 
(East), 416-841-6740 (Central) or403-293- 


3131 (West) : 
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A Page in Time. 


Our PE-1000 Paging Encoder has carved a proud new 
chapter in simple, reliable, paging. Notools, software, or 
tomahawks are needed to program the user friendly 
features — it's done through the keyboard. 


The PE-1000 is compatible with all two-tone sequential 
formats, and is also available in five-tone and RPC1. An 
internal memory, made up of standard Motorola and 
G.E. tone groups, provides 1000 calls. Non-standard 
tones as well as an optional 19 inch rack mount model 
are also available 


If you need tosend justone call, scout our PE-2P Encoder 
The PE-2P is designed to be installed inside the radio or 
other enclosure, and is programmable from a memory 
base of 32 tone frequencies. Both the PE-1000 and PE- 
2P Encoders are perfect matches for our programmable 
1000 call SD-1000 Two-tone Sequential Decoder. 


The PE-1000 isn'tjusta legend, it's ready for pronto one 
day delivery and is covered by our epic one year, no 
hassle warranty. Why not send that tired old encoder to 
the Happy Hunting Grounds with the wampum it takes 
for a few service calls, 


PE-1000 Desktop Encoder $224.95 
PE-1000RM Rack Mount 324.95 
PE-2P Single Call Encoder 54.95 
SD-1000 Decoder 59.95 


fall prices are service station net) 


prada COMMUNICATIONS 


M@ SPECIALISTS, INC. 


426 W. Taft Ave, Orange, CA 92665-4296 
Locai(?14) 998-3021 Fax (714) 974-3420 
Entire USA 1-800-854-0547 


= 
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